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EXECUTIVE
SUMMARY
Research and innovation are key drivers of business competitiveness, economic growth, and
ultimately improved living standards. In addition to economic benefits, Research and Development
(R&D) investments are also crucial to address key societal challenges and improve wellbeing as they
contribute to improving health outcomes, fight against climate change and build more inclusive and
resilient societies (European Commission, 2017).

—
—
—
—
—

Within the broader research context, regional R&D activities can play a key role in securing an
economically, socially and environmentally sustainable future for regional communities through
(PC, 2011):
improving the productivity and competitiveness of the rural sector
providing new production and employment opportunities
contributing to better environmental and social outcomes
facilitating structural adjustment (greater capacity within rural communities to adjust to changing
circumstances)
building stronger regional communities.
Research and innovation activities currently occurring in the Mid West (MW) Region of Western
Australia (WA) are numerous. However, in the broad regional context these activities are uncharted,
uncoordinated and do not necessarily have value-added regional linkages, collaborative partnerships
and regional industry relevancy (Jefferies & Associates, 2017).

—
—
—
—
—
—
—
—

In this context, the Mid West Research and Development Network (MWRDN) was established in 2018
as a group of educatioal and scientific institutions, key government agencies, not for profit
organisations and committed individuals working to establish a regional Research and Development
(R&D) network to build the MW Region as an exemplar of research and innovation. The aim of the
MWRDN is to advance the MW Region’s social, economic and environmental development by linking
industry and researches to facilitate R&D. The MWRDN’s activities include:
advocating for regionally based research
fostering partnerships and alliances
facilitating R&D networking events and workshops
tracking research underway in the region
establishing priorities for research in the Mid West.
To reach its full potential, the MWRDN is currently seeking:
monetary support to appoint a regional R&D Director and Research Coordinators
investment in regional R&D capacity through the placement of PhD students in the region
seed funding to undertake research projects.
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The leadership and dedicated expert resources that these investments would provide would help
support, coordinate and growth the MW Region’s R&D programs and capabilities and enable some of
the benefits outlined above for the region.

—

—
—
—
—

The R&D Director and Research Coordinators would help businesses in the MW Region to identify
and link with university talent (in particular, PhD students). They will also work with business and other
parties to access government assistance such as ARC Linkage grants and PhD scholarships for
university-business research, and regional programs for general business development. It is expected
that this facilitation would result in:
increased collaboration between businesses in the region and between the businesses and
universities as a result of addressing obstacles to collaboration identified in the literature by:
― bringing together the right partners with the aim of tackling complex inter-disciplinary challenges
― pooling resources and in this way generating cost savings
― identifying regional strategic priorities and engaging with local business and organisations to
understand their barriers, R&D needs and opportunities
― providing dedicated expert resources to link collaborative partners and delivering expert support to
overcome the potential lack of regionally based skills and management capability
increased leveraged investment, where business investment is leveraged with grant funding
capacity building/upskilling which will increase the talent pool available in the region
streamlining access to R&D for industry and researchers, which will result in efficiencies/reductions in
transaction costs
ultimately an increase in the R&D conducted in the MW Region.
Research activities enabled by the MWRDN can generate positive productivity and knowledge
spillovers in the region as knowledge generated through these activities improves the productivity or
processes of organisations (for example, a successful soil conservation project by a small group of
farmers in the region can, with help from the MWRDN, be replicated by other farmers facing similar
challenges). There are many ways in which regional research enabled by the MWRDN can induce
such positive spillover effects. For example, spillovers from universities to businesses would be
enabled by the MWRDN through direct R&D collaborations between the universities and firms, the
publication and dissemination of research findings, or through upskilling of the talent pool available in
the region’s labour market.

—

—
—
—

Based on estimates of investment in future research projects that could be enabled by the MWRDN
and some assumptions, ACIL Allen estimates the following potential benefits and costs of future
research enabled by the MWRDN.
The total investment in future research enabled by the MWRDN could be $710,000 per annum from
2020-21 to 2023-24. The present value (PV) in 2020-21 of these costs using a 4 per cent real discount
rate is $2.7 million.
In present value terms, it is estimated that the future research in the Mid West that could be enabled
by the MWRDN could generate $14.6 million in benefits.
The Net Present Value (NPV) of the future research projects that could be enabled by the MWRDN is
therefore estimated to be around $12 million.
The above figures imply that every $1 dollar invested in future R&D activities in the Mid West that
could be enabled by the MWRDN, has the potential to deliver around $5.40 in benefits to the
MW Region after 20 years.
This analysis shows that support for the MWRDN could generate significant benefits for the region
and for Western Australia.
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INTRODUCTION

1
Introduction

The Mid West Research and Development Network (MWRDN) was established in 2018 as a group of
education and scientific institutions, key government agencies, not for profit organisations and
committed individuals working to establish a regional Research and Development (R&D) network to
build the Mid West (MW) region in Western Australia as an exemplar of research and innovation. The
aim of the MWRDN is to advance the MW region’s social, economic and environmental development
by linking industry and researches to facilitate R&D. The MWRDN’s activities include:
advocating for regionally based research
fostering partnerships and alliances
facilitating R&D networking events and workshops
tracking research underway in the region
establishing priorities for research in the Mid West.
In order for the MWRDN to reach its full potential, it needs to secure funding for the appointment of a
regional R&D Director and Research Coordinators and to support MWRDN projects. These facilitators
will help businesses in the region to identify and link with university talent (in particular, PhD students).
They will also work with business and other parties to access government assistance such as ARC
Linkage grants and PhD scholarships for university-business research, and regional programs for
general business development. It is expected that this facilitation will result in:
increased collaboration between businesses in the region and between the businesses and
universities
increased leveraged investment, where business investment is leveraged with grant funding
capacity building/upskilling which will increase the talent pool available in the region
streamlining access to R&D for industry and researchers, which will result in efficiencies/reductions in
transaction costs
ultimately an increase in the R&D conducted in the MW region.
To secure the required funding, the MWRDN is developing a business case to disseminate to potential
funding partners. ACIL Allen has been commissioned to provide some analysis of the potential
benefits of the MWRDN to include as part of this business case. In particular, this report:
provides a discussion of the rationale for investing in a regional R&D Director and Research
Coordinators and in regional R&D capacity by highlighting the importance and benefits of R&D for
economic growth and development (Chapter 2)
discusses the impact of collaboration in R&D to highlight the importance of having the MWRDN’s R&D
proposed R&D Director and Research Coordinators as facilitators of R&D in the MW Region
(Chapter 3)
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3.

4.
5.

provides three case studies of sectors where research has delivered important economic benefits,
illustrating the potential role that the MWRDN can play in enabling additional research and value to the
Mid West region (Chapter 4)
estimates the potential benefits and costs of future research enabled by the MWRDN in the MW
Region (Chapter 5)
outlines details on a literature review on rates of return on R&D (Appendix A).
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WHY SUPPORT
R&D ACTIVITIES
IN THE MID
WEST?

2
wHY SUPPORT R &D ACTI VITIES in the mid west?

2.1 The role of R&D in the economy
Research (and innovation) leads to the development of new and efficient processes, technologies and
products which, when deployed across the economy, improve living standards. Indeed, Australia’s
national wellbeing, as reflected in the health and lifestyle of the population and the security and
sustainability of the environment in which Australians live, is dependent on research and innovation
(DIISRTE 2012).
Publicly funded research can lead to enhanced health and living standards, improved economic,
social and environmental outcomes and national wealth creation. It can also raise national
productivity, increase national competitiveness, create new jobs and increase tax revenues. Publicly
funded research contributes to a valuable innovation cycle that ultimately permits further investment in
research (NHMRC 2010, p. 3). This cycle is illustrated in Figure 2.1.
FIGURE 2.1

THE CYCLE OF PUBLICLY FUNDED RESEARCH

SOURCE: ACIL ALLEN CONSULTING AND NHMRC 2010.

—

The range of economic benefits generated from research is extensive, Martin and Salter (2001) have
suggested the main benefits of publicly funded research that lead to economic growth are:
increasing the stock of useful knowledge
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—
—
—
—
—

training skilled graduates
creating new scientific instrumentation and methodologies
forming networks and stimulating social interaction
increasing the capacity for scientific and technological problem solving
creating new firms.
In addition to economic benefits, R&D investments are also crucial to address key societal challenges
and improve well-being as they contribute to improving health outcomes, fight against climate change
and build more inclusive and resilient societies (European Commission, 2017).
At a business level, the benefits of innovation (which includes R&D activities) have been
demonstrated by decades of economic research. Indeed, innovation has been demonstrated to drive
productivity growth and the competitive advantage of businesses, with innovative businesses outcompeting other businesses by achieving higher rates of business survival and growth in employment
and profits (DIIS, 2016).

2.2 The importance of regional R&D
Regions play a vital role in the growth and prosperity of the nation. Indeed, regional Australia
contributes one third of national output and is home to 8.8 million Australians (RAI, 2020).
Regional R&D activities
can play a key role in
securing an economically,
socially and
environmentally
sustainable future for the —
communities in the —
Mid West region.
—
—
—

Research and development activities play a key role in regional development by providing the
knowledge base that can underpin innovation. Innovation is important to regional businesses as it
increases competitiveness through the development of new, or significantly improved, products,
services, systems and processes (NSW Government, n.d.).
Regional R&D can have a number of important benefits, including (PC 2011):
improving the productivity and competitiveness of the rural sector
providing new production and employment opportunities
contributing to better environmental and social outcomes
facilitating structural adjustment (greater capacity within rural communities to adjust to changing
circumstances)
building stronger regional communities.
In the context of the Mid West region, the importance of research and innovation has been recognised
in the Mid West Regional Blueprint in 2015 and the Mid West Innovation Agenda which note that:
The vision of being ”a diverse and entrepreneurial business and export economy” and “the most
desirable, adaptive and connected communities in Australia” requires development or introduction of
new or significantly improved goods, services, processes, methods and organisations.
Mid West Development Commission, Mid West Innovation Agenda, p. 3

The Blueprint also stated that:
there is a unique opportunity to pursue an innovation and research agenda to grow the region’s
international competitiveness, value add to our predominantly primary commodity-base and further
diversify the economy
Mid West Development Commission, Mid West Regional Blueprint, p. 120

In this context, the MWRDN has a unique opportunity to help generate additional research that is
relevant to the region’s needs and directed towards regional industry growth and innovation, and
through this, enable the creation of some of the benefits outlined above.

2.3 The economic impact of R&D
While it is widely acknowledged that research leads to a wide range of benefits, it is also well
documented that the impact of research is difficult to measure. More specifically, the creation, transfer
and subsequent application of knowledge and the success and effect of this are difficult to measure.
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This is because the relationship between research, knowledge transfer, application and the economic,
social and other outcomes these can produce is complex.

—
—
—
—
—
—
—

There are a variety of reasons why the impact of research is difficult to measure. As outlined by the
Group of Eight (2011), these include:
the impact depends on players outside the research system
all research builds on earlier research
research aiming to have impact is usually high risk
there can be different perspectives about the worth of an impact
assessing impact has to acknowledge alternative strategies
the impact of research can be negative or indirect
measuring the impacts can distort behaviour.
Despite this, there is general consensus that investment in R&D contributes to increases in economic
welfare. Indeed, there is evidence to suggest that R&D is responsible for up to 75 per cent of total
factor productivity growth once externalities are considered (DIIS 2016). There is also robust and
consistent evidence of significant positive spillovers from R&D activity (where the R&D activity of a
firm affects the wellbeing of consumers or the profitability of other firms), with some industries
generating more spillovers than others (Balaguer et. al 2018, cited in DIISR 2020a).

For every dollar invested in
rural R&D activities, there
is an average return of
between $4.50 and $6.0.
The MWRDN can help
deliver similar benefits to
the Mid West.

Numerous studies have addressed the rate of return on public and private investments in research
and while there are variations in the methodologies used across studies, the strong consensus is that
the rate of return is high. Indeed, according to most studies, the overall value generated by public
research is between three and eight times the initial investment over the entire life cycle of the effects
(Georghiou, 2015). When calculated in terms of annual rates of return, private rates of return to R&D
investments are estimated at around 10-30 per cent (DIIS 2016) and social rates of return on publicly
funded research in the order of 20-50 per cent a year (in fact, the Australian Department of Industry,
Science, Energy and Resources suggests that that rates of return are more than 40 per cent for social
return, DIISR 2020a). Appendix A presents a more detailed discussion about rates of return to R&D
investments.
At the business level, recent evidence also suggests that an increase in business expenditure on R&D
is associated with a significantly larger increase in sales for the average firm, and that R&D performed
in one firm can increase the sales of other firms nearby (Bakhtiari and Breunig R, 2017 cited in DIISR
2020a).
There is also significant research on the returns to rural/regional R&D (R&D investments in the
agriculture, fisheries and forestry industries). In particular, there has been a lot of evaluation of
research undertaken by the Rural Research and Development Corporations (RDCs), which
commission R&D on behalf of primary producers and the Government.
In 2016, the Council of Rural Research and Development Corporations (CRRDC) commissioned a
review of existing economic evaluations of various RDC R&D investments undertaken over the 2010
to 2015 period (around 288 economic evaluations representing 13 of the 15 RDCs) and found that for
every $1 dollar invested in R&D activities, there was an average return of between $4.50 and $6 after
30-years (Agtrans Research et. al. 2016).
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Increased collaboration
between businesses and
between businesses and —
research organisations can
lead to a range of benefits —
for the Mid West region. —
—

IMPACTS OF
COLLABORATION
IN R&D

3
Impacts of collaboration in r&d

One of the key objectives of the MWRDN is to increase collaboration between businesses in the
region and between the businesses and universities/researchers. Collaboration is a key enabler of
innovation and can deliver significant benefits to businesses in the Mid West region. Indeed,
collaboration between industry and researchers can lead to a range of benefits for business, research
organisations and society in general. These benefits include (see Figure 3.1):
enhanced innovation, which can lead to an increased number of products, processes and services in
the market
improvements in cost efficiencies resulting from pooled resources
opportunities for businesses to obtain access to public funding, which can help to reduce financial risk
access to cutting-edge knowledge, skills improvements and knowledge transfer.
FIGURE 3.1

BENEFITS OF COLLABORATION BETWEEN INDUSTRY AND RESEARCH
ORGANISATIONS

SOURCE: ADAPTED FROM NSW BUSINESS CHAMBER, 2014.
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Collaboration between
businesses and research
organisations more than
triples the likelihood of
business productivity
growth and significantly —
improves other
performance
measures.

—

Collaboration is a powerful tool for businesses to increase their level of innovation, become more
productive and competitive and ultimately improve their bottom line performance. Australian
businesses that engage in collaborative innovation with research organisations are 242 per cent more
likely to report increases in productivity when compared with non-innovating businesses (DIISR 2013
cited in NSWBC 2014). This is a threefold increase in the likelihood of productivity growth gained from
collaboration (see Figure 3.2) . Collaboration with research organisations is also strongly correlated
with the degree of innovation novelty, with firms engaged in such collaboration are more likely to
introduce world-first innovations (Department of Industry, 2014).
There is a growing body of evidence from Australia and around the world confirming that collaborative
innovation is linked to higher performance in companies. This includes:
A study that looked at the performance of 7,000 small and medium Australian businesses in the five
years to 2012. This study found that the benefits of innovation are compounded when collaboration
occurs. Companies that introduced a new innovation had an annual increase in their (total factor)
productivity that was 2.7 percentage points higher than non-innovating firms over the subsequent
year. Those innovative firms that accompanied their innovations with an innovation-oriented
collaboration raised their productivity by 4.4 percentage points per year. (Palangkara et al., 2015).
A study by Mark, Jensen and Norn (2014) which found that companies collaborating with the
University of Copenhagen in ‘once off’ research projects experienced a productivity return of 11.8 per
cent three years after initiating the interaction, which increases to 21.6 per cent five years after the
collaboration was established.
Furthermore, analysis by Cadence Economics for Universities Australia shows more than $10.6 billion
a year of all business income in Australia flows from collaborations with universities. This averages out
to $662,000 for each of the 16,000 businesses that currently collaborate with a university. And the
estimated benefit to the national economy is $19.4 billion a year. This research also found a strong
return on investment to companies of $4.50 for every $1 invested in collaborative university research
in Australia (Universities Australia, 2018).
FIGURE 3.2

IMPACT OF COLLABORATION ON PRODUCTIVITY

SOURCE: ADAPTED FROM NSW BUSINESS CHAMBER, 2014.

Despite its multiple benefits, collaboration between businesses and the public research sector is
generally weak (DIIS, 2020b). Indeed, as noted by DIIS (2020c), Australia ranks last in the OECD for
business collaboration on innovation with higher education or government institutions, at just 1.6 per
cent of all product and/or process innovation-active businesses in 2016-17 (see Figure 3.3). This
compares poorly to the OECD average of 14.2 per cent. This reflects unfavourably on the ability of
Australian businesses and research institutions to maximise the return on public investment in science
and research.
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FIGURE 3.3

The MWRDN has a unique
opportunity to help address
some of the identified
obstacles to collaboration
by bringing together the
right partners to key
industry challenges. By
doing so, the MWRDN can
help harness the benefits
of collaborative innovation
in the Mid West.

INNOVATION-ACTIVE BUSINESSES COLLABORATING ON INNOVATION WITH HIGHER
EDUCATION OR GOVERNMENT, OECD COUNTRIES, PER CENT, 2016-17

SOURCE: OECD, 2019.

—
—
—
—

“It has never been more
important to strengthen the
relationships
between industry and
universities. The drivers
are clear:
exponential changes to
industry systems and jobs
driven by
digital transformation.
Industry relies on the
university sector
for its key role in the
development of the
analytical mind, and
in its resulting research
and development
capabilities ….”

—
—
—
—

A project by DIIS (2017) identified a number of obstacles to business-research collaboration, these
included:
cost
misaligned priorities
difficulty finding a collaboration partner
lack of skills and management capabilities.
The MWRDN has a unique opportunity to help address all these obstacles to collaboration by:
bringing together the right partners with the aim of tackling complex inter-disciplinary challenges
pooling resources and in this way generating cost savings
identifying regional strategic priorities and engaging with local business and organisations to
understand their barriers, R&D needs and opportunities
providing dedicated expert resources to link collaborative partners and delivering expert support to
overcome the potential lack of regionally based skills and management capability.
Through these actions, the MWRDN can help harness the benefits of collaborative innovation in the
Mid West. Some of the activities that the MWRDN has undertaken to date to assist R&D
collaborations are outlined in Box 3.1.

—
—
—
—

Mr Innes Willox
Chief Executive, Australian —
Industry Group
(Universities Australia
2018, p. 8)

Importantly, the MWRDN can also provide various benefit to universities. These include:
a gateway to regional industry and stakeholders to identify and develop exciting research projects with
practical applications
access regionally focussed grant funds and increase their levels of collaborative research
raise the universities’ profile though events, forums, workshops and mechanisms that engage
regional, industry and government stakeholders
assist regional decision-makers to identify objectives and priorities with are of mutual benefit to the
universities and regional stakeholders
demonstrate to the State Government the universities’ commitment to collaborative research and
helping the regions.
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BOX 3.1

ACTIVITIES UNDERTAKEN TO DATE BY THE MWRDN TO ASSIST R&D
COLLABORATION IN THE MID WEST REGION

Since its establishment, the MWRDN was undertaken the following activities to assist R&D collaborations in
the Mid West Region.
—

—

—

The MWRDN has facilitated three industry related workshops, two regional health related workshops and two
natural resources workshops. Approximately 15 to 20 stakeholders attended these workshops, and 50
attended an initial multidisciplinary workshop. Typically stakeholders were made up of regional research
organisation representatives, university and research institutes, government agencies and industry parties.
The MWRDN has facilitated a number of introductory visits/tours to link research institutions and university
researchers to regional industry parties to facilitate overcoming regional challenges, these include
representatives from Curtin University, the University of Western Australia, the Pawsey Centre and the Food
Agility CRC.
The MWRDN provided assistance to the proposed Smarter Regions CRC. As a result of this, Mid West and
Grainbelt of WA were proposed as a ‘Showcase Region’ as part of this CRC bid.
As a result of these various collaborative efforts approximately 20 collaborative research projects have been
identified, which extend across regenerative agriculture, horticulture, aquaculture, market research in
arts/entertainment, port logistics, telecommunications/data transfer, primary health, climate change impacts.
SOURCE: MWRDN.
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THE MWRDN:
ENABLING
OPPORTUNITIES
IN THE MID WEST

4
the MWRDN: enabling opportunities in the mid west

This chapter outlines three case studies of sectors where the MWRDN has the opportunity to enable
additional research and value to the Mid West region.

4.1 Aquaculture – a growth opportunity for the Mid West
Global seafood consumption has more than doubled in the past 50 years to over 20 kilograms per
capita per year in 2014 (European Commission, 2018). As populations in Australia and around the
world grow, so too does the demand for seafood, putting stress on the sustainability of fishing and
driving demand for sustainable sources of seafood.
Currently, Australia’s consumer demand for seafood exceeds the supply from domestic production
and continues to grow (DAWE, 2020). Domestic aquaculture has the potential to significantly expand
to help meet domestic and international demand.
Aquaculture production occurs throughout Australia. The aquaculture industry is largely based in
regional Australia and makes a significant and positive contribution to regional development
(DAWE, 2020). Aquaculture adds diversity to a region's economic base and creates demand for
educational and training services, extension services, infrastructure and locally produced goods.

Aquaculture farm

There have been numerous feasibility studies that have examined the possibility of establishing an
aquaculture industry in Western Australia and in particular, in the Mid West Region.

SOURCE: WA DEPARTMENT OF PRIMARY
INDUSTRIES AND REGIONAL
DEVELOPMENT WEBSITE.

—

—
—

The Mid West Development Corporation (MWDC) has worked with local seafood operators to develop
marine aquaculture in the region since 2008. In 2010, the MWDC allocated $606,000 in funds to the
Marine Fishfarmers Association (MFA) to undertake the first Yellowtail Kingfish (YTK) Trial in
Geraldton. MFA represented all WA fish farmers and Australian Centre for Applied Aquaculture
Research (ACAAR), WA’s preeminent aquatic research organisation. The MWDC funded approximate
half the operating cost of the trial and retained ownership of the fish. The MWDC subsequently
allocated $1.3 million to fund a second YTK trial in 2013. The trials were very successful and the
proceeds from sale of the fish were used for further industry development, including:
to form relationships with national R&D bodies such as the Fisheries Research and Development
Corporation and Australian Seafood Cooperative Research Centre, and ensure ACAAR became a
member of the Seafood CRC
to provide an employee of the first (YTK) Trial with a masters project relating to YTK issues from the
first trial. This was co-funded by the Seafood CRC
to commission “An Objective Review of Mid Western Marine Aquaculture & Proposed Development
Plan” by consultants with years of practical industry experience under supervision of the proponent
and key stakeholders. The plan remains a key document to drive the WA aquaculture industry
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—

to commission an implementation plan to address the immediate needs of marine aquaculture in the
Mid West. This plan was compiled by a long standing industry consultant experienced in WA.
Government’s previous aquaculture investments, and had rare insight to their relative effectiveness.
This plan highlights the planned capital investment schedule of local businesses, and where
government should prioritise its potential resources to give greatest effect.
Following a WA Government policy statement in 2015 (DoF, 2015), a 2016 WA Aquaculture State
Forum undertook a stocktake of the history, (then) current status, and prospects for the WA
aquaculture industry to develop a common understanding among key players, acquire learnings from
other states and determine key elements of a pathway forward. The Forum concluded that an
industry-led strategy was needed, supported by a sustained 10-year multi-stakeholder commitment
(AVC, 2016). In 2018, Huon Aquaculture (known for its salmon farming in Tasmania) was granted an
aquaculture licence and lease for a 2,200-hectare zone in the nearby Abrolhos Islands to farm
Yellowtail Kingfish. Indian Ocean Fresh also has a lease. Also in 2018, the WA Department of Primary
Industries and Regional Development (DPIRD) released a new strategic intent document which
confirmed that (DPIRD, 2018):
Government and industry are partners in developing WA’s emerging aquaculture industry, building
confidence and de-risking investment.

Early in 2020, the WA Government called tenders for the establishment of an Aquaculture Nursery to
be located at the Batavia Coast Maritime Institute (BCMI) in Geraldton. This Nursery, to be completed
in late 2021, will take very small fish from the DPIRD Fremantle hatchery and grow them up to a size
where they are ready to be transferred to ocean pens. The BCMI campus is a training and R&D facility
that conducts some aquaculture and hatchery activities.
In addition to Yellowtail Kingfish, there is activity with other species including West Australian Rock
Lobster, kingfish, molluscs and oysters. Some development work has been supported by the Fisheries
Research and Development Corporation (FRDC) and the WA Royalties for Regions scheme. Some
R&D projects have been undertaken by postgraduate students.
The strategy documents and the recent developments in and offshore Geraldton show that an
aquaculture industry is positioned to grow in the WA in the near future. Opportunities have been
identified. A skilled workforce can be trained by the BCMI and research support is available from
ACAAR and the universities in Perth. The WA Government is committed to developing the industry.

A strong aquaculture
sector in the Mid West
Region will make a
significant contribution to
regional development.
The MWRDN can support
and enable the
development of R&D
capacity and capability in
the region to support the
development of the
industry.

With aquaculture in the Mid West positioned for growth, there are opportunities for the MWRDN to
assist in bringing the players together to address challenges that may emerge, seek funding from
government sources (including those noted above). Other possibilities include Commonwealth funding
for regional development and Western Australian Government support for infrastructure such as
shared marine facilities. The MWRDN can bring industry players and research organisations together
to make the case for support, consistent with government objectives. There is also the opportunity to
form alliances with the higher education sector, relevant Cooperative Research Centres and the
ACAAR to undertake relevant research. The growth of the aquaculture industry will also create new
opportunities for BCMI.

—

—

—

The economic benefits from developing a strong aquaculture industry in the Mid West region can be
significant. For instance:
A report outlining a plan to transition marine aquaculture in the Mid West to an industry of National
significance by 2022 suggests that a strong aquaculture sector in the region is capable of producing
seafood and other products with an estimated GVP of $100 million per annum and directly employing
100 people (Jefferies & Associates, 2017).
A study into the full potential of Yellowtail Kingfish aquaculture in WA’s Mid West found that within ten
years the sector could be directly producing GVP (sales revenue) of $140 million per annum, directly
employing more than 50 people and indirectly creating an additional 145 jobs in the Region
(MFA, 2013).
In its Regional Investment Blueprint, the MWDC has also identified the development of a major
aquaculture industry in the Mid West Region as an important strategy with respect to achieving the

POTENTIAL BENEFITS OF INCREASED R&D IN THE MID WEST ANALYSIS TO SUPPORT THE MID WEST
R&D NETWORK BUSINESS CASE

11

Blueprint’s Economic Development Pillar’s objective of creating 10,000 new jobs in the Region by
2025 and an additional 35,000 new jobs by 2050 (MWDC, 2015).
In light of the large gains that a strong aquaculture sector can provide to the Mid West Region, the
case for development of a strong R&D capability and engagement of regional industry in innovation is
compelling. In this context, it is clear that there are significant opportunities for the MWRDN to support
and enable this ramp up of R&D in the region.

4.2 Improving operations at Geraldton Port
The Port of Geraldton (managed by the Mid West Ports Authority, (MWPA) is the gateway to trade
and tourism for the Mid West region. It caters for exports of grains, minerals and livestock, and imports
of fertiliser, mineral sands, project/general cargo and fuel. It also welcomes cruise ships, oil rig tenders
and many different exhibition craft. The port also supports Geraldton's fishing industry, providing
berthing facilities, maintenance, waste disposal and security services to the Fishing Boat Harbour.
Through its operations, the port contributes significantly to the current and future development of the
Mid West region.
Geraldton Port

SOURCE:
EVERYTHINGGERALDTON.COM.AU

The MWPA uses research and technical expertise to inform and improve its management of port
operations including mooring lines, berthing and dredging. For instance, the MWPA expects to benefit
from the work of the Western Australian Marine Science Institution (WAMSI) which has been working
with industry, government and other parties on new dredging guidelines. The WA Government
recognised the need to improve the confidence with which dredging impacts can be predicted and
managed and, together with industry, funded the development of a $9.5 million tailor-made, dredgingspecific science program. This collaborative research program, known as the “Dredging Science
Node” (the Node), was facilitated by WAMSI (WAMSI, 2019) drew on company commercial-inconfidence data not previously accessible to scientists.
The new dredging guidelines will be the result of extensive consultations and expert input. The
guidelines are expected to contribute to increased confidence, timeliness and efficiency of the
environmental approval and regulatory processes associated with dredging projects, and ultimately
lead to reduced costs to government and industry. Given that the combined volume of dredging in WA
in recent years reached over 200 million m3 at a cost of some $10 billion (WAMSI, 2020), the potential
savings delivered by this research program are very significant. Box 14.1 discusses the potential
benefits of the Node in more detail.
Work on the development of the new guidelines is understood to have underpinned the decision of the
WA Environment Protection Authority to determine that dredging for a pipeline to the expansion of the
existing Pluto LNG onshore facility was “not a controlled action”. The savings involved in not having to
undertake unnecessary studies are likely to have been in the order of millions of dollars.

There are opportunities for
the MWRDN to help
enable port-related
research to drive
innovation, improve the
efficiency of Geraldton
Port’s operations and meet
the changing needs of its
customers and the
community.

The impacts of the research undertaken by the Node are an example of how the MWRDN can
facilitate access to technical advice and research.
There are other areas where the MWPA can benefit from the type of research activities that the
MWRDN could enable. For instance, the MWRDN coordinated a workshop with various stakeholders
(including Curtin University engineers) on improving port berthing and accessibility and. in
collaboration with the MWDC, arranged access to the Pawsey Supercomputer via the Centre
Director’s discretionary allocation. As a result of this workshop, the MWPA has been in discussions
with Curtin University to undertake studies to improve port and berthing accessibility through the
incorporation of new technologies. This is a prime example of how the MWRDN can help direct R&D
efforts to an important regional priority and enlist specialist expertise through universities and research
infrastructure like the Pawsey Supercomputer.
In light of the discussion above, it is clear that there are potential opportunities for the MWRDN to
assist the MWPA in sourcing research and technical advice through university and other connections
to drive innovation, improve the efficiency of port operations and meet the changing needs of its
customers and the community. WAMSI could be a useful partner for the MWRDN in addressing
maritime issues that impact on the Mid West.
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BOX 14.1

POTENTIAL BENEFITS FROM THE WAMSI DREDGING SCIENCE NODE

For Regulators
The substantial amount of new scientific information generated by the Node will help to specifically target
management efforts to adequately protect the most sensitive environmental receptors and processes from
dredging-related stressors. The reduced uncertainty will provide greater confidence in impact predictions and a
reduction in the likelihood of unexpected environmental effects, the potential for a streamlining of expectations
and development of conditions that are more likely to be less onerous and less restrictive than the previous
conservative conditions of approval.
For Industry
The increased (quantitative) understanding of the tolerance thresholds of sensitive habitats and species will
provide an evidence base for proponents to better predict potential impacts and reduce the risk of noncompliance and unexpected outcomes. The wealth of uncontested scientific information can also be used to
develop more effective and targeted approval conditions and monitoring and management programs.
For Society
The outcomes of the Node research program will contribute to an increased confidence that decisions are
being based responsibly, accountably, sensibly and most of all empirically on the best available scientific
information and are not shaped by beliefs, perceptions and past experiences.
SOURCE: WAMSI

4.3 Improving sustainable agriculture
The Western Australia’s Northern Agricultural Region (NAR) covers 7.5 million hectares. Agriculture
accounts for more than a third of the economy of the region, with some 70 per cent of the land in the
NAR dedicated to farming, primarily cropping.
Improving farming practices in the NAR could increase farming incomes and has the potential to
provide social and environmental benefits. However, there are significant challenges to be addressed
if these improvements are to be achieved. The MWRDN can play a key role in facilitating the
necessary action to deliver some of these benefits.
The challenges for the region include rainfall decline over more than a decade that has resulted in
water quality and quantity issues, control of introduced pests, wind erosion, soil quality and production
levels, and loss of biodiversity. Many of these issues can be addressed by undertaking research into
possible solutions (and investing in the implementation of these solutions) and/or making better use of
data collected by and/or available to landholders.

SOURCE: DPIRD

The Western Australia’s Northern Agricultural Catchments Council (NACC NRM) is one of Australia’s
56 natural resource management (NRM) regional bodies working to accomplish nation-wide
management, restoration and protection of Australia’s natural environment by addressing national
environmental priorities at the regional level. NACC NRM is responsible for coordinating natural
resource management in the NAR and delivers activities and programs in combination with community
groups, business and industry, non- government organisations, and all levels of government to
conserve and enhance natural assets and advance sustainable outcomes in the region.
The NACC NRM’s Sustainable Agriculture Program is dedicated to helping farmers tackle
environmental issues and ensure the sustainability of their natural resources. The NACC NRM team
provides farmers with support, including funding opportunities, capacity building, workshops and
events, to encourage the adoption of NRM practices that support the health of the environment and
improve productivity. NACC NRM has developed projects as a result of information exchange during
events facilitated by the MWRDN.
An example of such a project is the Smart Farms Small Grants project (Getting Smarter with our Data)
currently underway. This project will leverage improved internet service provided through DPIRD’s
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Digital Farms Project to provide farmers with the opportunity to take full advantage of the modern
monitoring equipment that will become available. There is a major risk that this new wave of data may
be overwhelming and underutilised and to address this, NACC NRM is facilitating a series of
workshops targeting local groups and growers in these areas with the aim of making sure that farmers
are prepared to integrate this new data and information into their decision making. This will improve
the capacity of the community to employ best management practices that have been previously limited
by regional Western Australia’s sparse and unreliable internet access, and aims to ensure that
farmers are not overwhelmed by new data and use it in a smart, effective manner to improve the
condition of Australia’s soil and water resources.
The proposed MWRDN
would be a vital link for
industry and researchers
to facilitate the agricultural
R&D needed to maintain
the productivity and
profitability of farms in the
region and the
environmental
sustainability of the NAR

As noted by NACC NRM, the MWRDN was instrumental in enabling this project. NACC NRM first
became aware of the DPIRD Digi Farms Project as a result of a MWRDN meeting, and the Smart
Farms Small Grants funding became available shortly afterwards. The MWRDN also supported the
project development by enabling NACC NRM access to key MWDC personnel who in turn facilitated
the leveraging of Digi Farms investment to support NACC NRM’s Smart Farm project application.
The manner in which NACC NRM engages with farmers to deliver projects that help maintain the
productivity and profitability of their businesses and the environmental sustainability of the NAR is a
prime example of how locals could be more effectively engaged into key research initiatives and of the
opportunities that the MWRDN can help enable in the region.
To continue to deliver on-ground outcomes, the NACC NRM needs additional funds and access to
researchers. It already has established contacts with universities in Perth but it is difficult for a small
organisation to locate the appropriate research personnel.
In addition, there is a need to source funds for these activities. There are various Commonwealth,
State and other funding sources that are potentially available to address agriculture sustainability and
extension, environmental and natural resource management, and other needs. Providing funding for
the MWRDN would enable it to deploy resources to and work with organisations such as NACC NRM.
Assisting natural resource management in the NAR through the MWRDN would help improve regional
sustainability, build further links between researchers and the agricultural sector and generate
environmental and economic impacts.
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5
Potential returns from increased R&D in the MW region

5.1 Exploring the opportunity: potential returns from increased R&D
As noted before, to reach its full potential, the MWRDN is seeking support to appoint a regional R&D
Director and Research Coordinators and investment in regional R&D capacity through the placement
of PhD students in the region and in research projects. The leadership and dedicated expert
resources that these investments would provide would help support, coordinate and growth the
region’s R&D programs and capabilities and provide significant benefits for the region.
Research activities enabled by the MWRDN can generate positive productivity and knowledge
spillovers in the region as knowledge generated through these activities improves the productivity or
processes of organisations (for example, a successful soil conservation project by a small group of
farmers in the region can, with help from the MWRDN, be replicated by other farmers facing similar
challenges). There are many ways in which regional research enabled by the MWRDN can induce
such positive spillover effects. For example, spillovers from universities to businesses would be
enabled through direct R&D collaborations between the universities and firms, the publication and
dissemination of research findings, or through upskilling of the talent pool available in the region’s
labour market.

The appointment of a
MWRDN R&D Director and
Research Coordinators,
and investment in regional
R&D capacity through the
placement of PhD students
in the region would provide
the MW Region with the
leadership and dedicated
expert resources required
to support, coordinate and
growth the region’s R&D
programs and capabilities
and provide significant
benefits for the region.

One way to quantify the benefits of the appointment of a MWRDN R&D Director and Research
Coordinators, and of the research that these resources would enable in the Mid West region would be
to identify the outputs, outcomes and impacts directly generated by each of the research activities
undertaken. However, given that the MWRDN is still in the process of being formed, only resource
limited, pilot research projects have been undertaken to date, this approach is not feasible. Another
way of quantifying these benefits would be to use estimates of the average rate of return to publicly
funded research found in the literature and estimates of potential investments in research through the
MWRDN to estimate the potential benefits of research enabled by the MWRDN. This is the approach
used in this report.
5.1.1

—

—

Investments in research through the MWRDN

As mentioned before, the MWRDN is seeking funding to fully establish its operation and reach its full
potential. As part of this, the MWRDN is seeking the following direct investments in research activities.
Four Perth universities to host two PhD students each in the Mid West region for the 4 year duration of
their studies. It is expected that these students will focus their research in regional issues and target
socio economic improvements in key industry sectors such as agriculture, sustainable primary
production/regenerative agriculture, renewable energy, aquaculture, remote education, telehealth,
radio astronomy and port optimisation. The investment in each PhD is estimated to be around $70,000
per annum, or $280,000 per student over 4 years.
Seed funding to undertake research projects in the region of $150,000 per annum over 4 years.
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It is assumed that these investments are made for four years starting in the financial year 2020-21. In
addition to these direct investments in research projects, the MWRDN is seeking funding for the
appointment of a regional R&D Director and Research Coordinators to help businesses in the region
to identify and link with university talent.
5.1.2

Rate of return on R&D investments

As outlined in Section 2.3, a review of the economic literature shows consistent findings of a
significant and positive rate of return on publicly funded R&D investments. Furthermore, the literature
reviewed shows that there is great variation in estimated rates of return by sector and by study. In
spite of this variation, many studies place the social rate of return on overall publicly funded research
in the order of 20 to 50 per cent per year.
Given DIISR’s (2020a) finding that rates of return are more than 40 per cent for social return, to
estimate the potential benefits of research enabled by the MWRDN this study uses a social rate of
return of 40 per cent per annum. The social rate of return is the increase in long run GDP relative to
the size of the investment that generated this increase. For instance, if a $1 million investment in
research generates a $200,000 constant long term increase in GDP, the social rate of return on this
investment is 20 per cent. The higher the social rate of return on the investment, the greater the
economic benefits associated with the research enabled by the MWRDN will be.

—

—

—

In addition to the rate of return on investment, three more factors are considered in the analysis of the
potential benefits of future research enabled by the MWRDN:
Additionality of the investment — the argument for supporting the creation of the MWRDN stems
from the notion that their identified streams of economic benefits (or a substantial part of them) are
‘additional’ — in the sense that without the presence of the MWRDN the economic benefits would not
have occurred or occurred to the extent they did. This means that, in order to evaluate the impact of
future research activities that could be enabled by the MWRDN, an assessment had to be made about
the extent to which the investments in research generated by the MWRDN would be additional. That
is, determine whether these are funds that, in the absence of the MWRDN, would not be spent in the
region. We considered that, if the MWRDN is successful in obtaining the research investment noted
above, these funds would be completely additional to the region. The reason for this is that the region
currently lacks the drivers, coordination and critical mass which the MWRDN will provide. As such,
R&D funding enabled by the MWRDN will have strong additionality. It has been considered that, in the
absence of the MWRDN, these funds would not have been invested in the region.
Time lags for the generation of impacts — for the calculation of benefits, it was assumed that the
returns on investment (i.e. the benefits) from the research enabled by the MWRDN commence on
average 3 years after the investment is made (i.e. in 2023-24) and that these benefits will continue to
be accrued annually thereafter. Returns on investment in research occur after a delay for a number of
reasons. For example, it may take some time for the beneficiaries of the research to recognise the
significance of the outcomes. On the other hand, most of the research that will be undertaken in the
Mid West will be aimed at addressing issues of current importance. Returns on this type of research
are likely to be achieved sooner that for some other types of research (such as those that require
significant further investment to achieve adoption).
Useful life of research — the economic modelling also assumes that the useful economic life of
outcomes generated through research activities enabled by the MWRDN is 20 years. Previous
evaluations of research institutes conducted by ACIL Allen Consulting used the 20-year standard of
patent life generally recognized in patent legislation as the indicator of the useful economic life of
research. For other studies related to research undertaken by universities, ACIL Allen assumed a
15-year period as not all the University’s research projects produce commercial outputs. In contrast,
other studies found in the literature calculate research impacts over longer periods (e.g. some
evaluations of RDCs rural research projects are undertaken over 30 years). Given that the nature of
the research that will be enabled by the MWRDN is yet unknown, the analysis has assumed a useful
life of research of 20 years.
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5.1.3

Potential economic impacts of future research in the Mid West enabled by the MWRDN

Based on the information and assumptions outlined above, ACIL Allen estimated the potential benefits
and costs of future research that could be enabled by the MWRDN (see Table 5.1).
—

Every $1 dollar invested in —
R&D activities enabled by
the MWRDN has the —
potential to deliver around
$5.40 in benefits to the Mid
—
West region after 20 years.

Key insights from the analysis are summarised in the points below.
The total investment in future research enabled by the MWRDN is expected to be $710,000 per
annum from 2020-21 to 2023-24. The present value (PV) in 2020-21 of these costs using a 4 per cent
real discount rate is $2.7 million.
In present value terms, it is estimated that the future research in the Mid West that could be enabled
by the MWRDN could generate $14.6 million in benefits.
The Net Present Value (NPV) of the future research projects that could be enabled by the MWRDN is
therefore estimated to be around $12 million.
The above figures imply that for every $1 dollar invested in future R&D activities in the Mid West that
could be enabled by the MWRDN, has the potential to deliver around $5.40 in benefits to the region
after 20 years.
TABLE 5.1
Indicator

POTENTIAL IMPACTS OF FUTURE RESEARCH IN THE MID WEST REGION ENABLED BY
THE MWRDN
Units

PV of benefits

A$M

$14.6

PV of costs

A$M

$2.7

NPV

A$M

$11.9

Benefit cost ratio

Ratio

5.4

Note: All present value calculations refer to present values in the 2020-21 calculated using a 4 per cent real discount rate.
SOURCE: ACIL ALLEN CONSULTING.

The potential year on year costs and benefits of future research that could be enabled by the MWRDN
are outlined in Figure 5.1.
FIGURE 5.1

COSTS AND BENEFITS OF FUTURE RESEARCH PROJECTS IN THE MID WEST
ENABLED BY THE MWRDN FROM 2020-21 TO 2045-46 ($ IN 2020-21 DOLLARS)

SOURCE: ACIL ALLEN CONSULTING.
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5.2 Summing up
The importance of regional Australia to the national economy means that realising the potential of our
regions remains critical to securing future prosperity for all Australians. Understanding the scale of this
opportunity will be critical for getting things right for Australia as a whole.
Regional Australia Institute, 2015

“Collaboration does not
always just happen.
Sometimes it
literally needs a little nudge
… This could also do with
a polite
call-to-arms to business,
as policy and capital
availability only
go so far: business needs
to try things, reach out,
engage with
researchers and
universities. And
universities, too, probably
need to see business as
stronger partners.”
Mr David McDonald
Business Insider Australia
Research, The
Collaboration Report
(Universities Australia
2018, p. 8)

ACIL Allen has identified potential opportunities for the MWRDN to attract research and knowledge
transfer activities to the Mid West region. This report illustrates how, by doing this, the MWRDN can
contribute to economic growth and increased employment opportunities. The report also illustrates
how the MWRDN could work with key players in the region to help them meet their objectives.

—
—
—
—
—
—
—
—
—

The MWRDN can help enable R&D collaborations between businesses in the Mid West and
universities, and work with business and other parties to help them access government assistance.
Potential sources of funds identified in this report include:
Commonwealth and WA Government programs supporting infrastructure, regional development,
aquaculture, farming and the environment
the Royalties for Regions Program
the Cooperative Research Centre’s Project Funds and the Australian Research Council’s Linkage
Grants
the Rural R&D Corporations (relevant in agriculture, including aquaculture)
Once operational, it is expected that the MWRDN activities will result in:
increased collaboration between businesses in the region and between the businesses and
universities
increased leveraged investment, where business investment is leveraged with grant funding
capacity building/upskilling which will increase the talent pool available in the region
streamlining access to R&D for industry and researchers, which will result in efficiencies/reductions in
transaction costs
ultimately an increase in the R&D conducted in the MW region.
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A.

RATES OF
RETURN ON R&D

A
rates of return on r&D

A.1 Public R&D
There is general consensus that investment in R&D contributes to increases in economic welfare. The
majority of studies show consistent findings of a significant and positive rate of return. Questions on
the role of public R&D thus tend not to focus on the actual investment need, but rather on the value of
the expected net benefit. Literature estimates vary greatly in the estimated rates of return by sector
and study.
In spite of this variation, many studies typically place the economy-wide social rate of return on overall
publicly funded research in the order of between 20 per cent and 50 per cent a year.
The section below reviews and summarises a selection of studies available in the academic literature
on the economic impacts of publicly funded R&D.
A.1.1

Literature review

Empirical studies conducted in the 1980s and 1990s, have often indicated a rate of return typically of
between 20 per cent and 50 per cent for public R&D (Martin 2007).
An analysis conducted by the Allen Consulting Group for the Australian Research Council estimated
an overall social rate of return of 25 per cent for the decade 1990-00 using a top down approach
(ACG, 2003).
The Productivity Commission (2007) suggests that even when uncertainty about the parameters is
taken into account, social rates of return of publicly supported R&D are mostly above 35 per cent and
below 100 per cent.
A summary of published estimates of rates of return to publicly funded R&D is shown in Table E.1.
As showed in the table, rates of return on publicly funded research vary greatly depending on
methodology used and the subject of the study. On the whole, it may be concluded that R&D rates of
return in developed economies during the past half century have been strongly positive and may be as
high as 75 per cent or so, although they are more likely to be in the 20 per cent to 30 per cent range
(Hall et al., 2009).
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TABLE A.1
Author(s)

SELECTION OF PUBLISHED ESTIMATES OF THE RATE OF RETURN TO PUBLICLY FUNDED R&D
Annual rate of return
Subject
Methodology/Framework
to public R&D (%)

Griliches (1958)

Hybrid corn

Economic surplus approach

21-40

Griliches (1964)

Aggregate agricultural research

Production function approach

35-40

Peterson (1967)

Poultry

Production function approach

21-25

Evenson (1968)

Aggregate agricultural research

Production function approach

28-47

Schmitz and Seckler (1970)

Tomato harvester

Economic surplus approach

16-46

Cline (1975)

Aggregate agricultural research

Production function approach

41-50

Cash Grain
Bredahl and Peterson (1976)

Poultry
Dairy

36
Production function approach

Livestock

37
43
47

Knutson and Tweeten (1979)

Aggregate agricultural research

Production function approach

28-47

Davis (1979)

Aggregate agricultural research

Production function approach

37

Evenson (1979)

Aggregate agricultural research

Production function approach

45

Mansfield (1980)

Industrial R&D

Total factor productivity approach

12

Davis and Peterson (1981)

Aggregate agricultural research

Production function approach

37

Poultry
Norton (1981)

Dairy
Livestock

27-33
Production function approach

Cash grain

56-66
30
44

Scobie and Everleens (1986)

Aggregate agricultural research

Total factor productivity approach

30

Huffman and Evenson (1993)

Aggregate agricultural research

Production function approach

43-67

Mullen and Cox (1994)

Agricultural research: broadacre
(Australia)

Production function approach

50-328

Mullen and Cox (1994)

Agricultural research: broadacre
(Australia)

Total factor productivity approach

85-562

Mansfield (1991, 1995, 1998)

All academic science research

Return on investment approach

28

Cockburn and Henderson (2000)

Pharmaceuticals

N/A – study presents a literature review

30

Allen Consulting Group (2003)

Australian Research Council
funded research

Total factor productivity approach

25

Productivity Commission (2007)

Public sector agencies

Total factor productivity approach (semiparametric method)

35-100

OECD (2008)

United States National Institute of
Health funded research

N/A – study presents a literature review

15

Hall et. al (2009)

Various

N/A – study presents a literature review

20-30

Goodridge et al (2015)

Industrial R&D

Production function approach

Georghiou (2015)

All academic science research

Presents a literature review

20-50

Hines (2017)

All academic science research

Presents a literature review

20

ACIL Allen Consulting (2018)

Public R&D in medical research

Economy-wide approach

12%-80

ACIL Allen Consulting (2019)

Public R&D in mining geology

Economic surplus approach

1%-90

20

SOURCE: ACIL ALLEN CONSULTING.
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There is some evidence to suggest public R&D has a lower rate of return compared to private R&D,
both at a private and social level (Griliches, 1980 and 1986; Griliches and Lichtenberg, 1984; Hanel,
1988; Leonard, 1971; Mansfield, 1980; Nadiri and Mamuneas, 1994; all cited in Hall et al., 2009).
Gudgiev and others even report that public R&D contributes virtually nothing to productivity (Gudgiev,
2006 cited in Dag, 2007, p.331). This analysis however can be misleading. Primarily, it does not take
into account the many spillover benefits associated with public R&D, such as in innovation and in
increasing the capacity for scientific and technological problem solving. Dagg concludes that when this
is taken into account, the long-term impact of public R&D may in fact be higher than that of business
sector R&D (Dagg 2007). Indeed, an extensive literature review conducted by Frontier Economics
(2014) concluded that social returns to R&D (based on spillover benefits from R&D conducted by one
agent to the productivity or output of other agents) are typically 2 to 3 times larger than private returns.
In addition, Gudgiev’s finding is at variance to several other studies that investigate the impact of R&D
on productivity. A study by Guellec and van Pottelsberge (2001), for example, concluded that a
country’s public R&D did in fact make a positive contribution to productivity growth (and hence on
social rates of return) — on average a 1 per cent increase in public R&D resulted in a 0.17 per cent
increase in productivity growth. This study assessed the impact of domestic public, domestic business
and foreign R&D multifactor productivity growth using a panel of 16 Organisation for Economic
Cooperation and Development (OECD) countries over the period 1980–1998.
There has been much debate and criticism on the validity of the historic rate of return numbers and on
the econometric models used to derive these numbers. Martin (2007) argues that past studies often
have major conceptual and methodological problems. Due to the heterogeneity in the relationship
between basic research and innovation and commercialisation, the time-lags involved in the
realisation of benefits from R&D, as well as the difficulty in quantitatively measuring other supposed
spill over benefits, he claims that no simple model of the nature of the economic and social benefits is
possible. The Productivity Commission (2007) similarly acknowledges that given a host of
unquantifiable economic, social and environmental benefits associated with public R&D, estimates of
the social rate of return on R&D can be unreliable.
The use of such a wide array of analytical techniques such as general equilibrium models, data
linkages and sciento-metric methods, has made comparison of different studies difficult. For now, no
common framework for developing and using these analytical techniques has been agreed and
international collaboration in this field is still scarce (OECD, 2008).
A.1.2

Summary

Despite differences in methodologies, an overwhelming number of empirical studies indicate that
investments in research and development have large payoffs in terms of productivity, economic
growth and living standards. Continued advances in R&D and technology are therefore crucial to
ensuring and increasing economic growth. Furthermore, even with the limited new data, the literature
review concludes that public R&D activity can bring social rates of return of between 20 per cent and
50 per cent.

A.2 Private R&D
An extensive literature review conducted by Frontier Economics (2014) found that, drawing on
production function methods, private rates of return to R&D investments tend to produce estimates of
return of around 30 per cent on average.
Table A.2 provides additional details of Frontier Economics’ findings. In total, they reviewed 55 studies
providing 109 estimates of private returns to R&D, dating from 1984 to 2009. It is clear from this table
that the range of estimated returns to private R&D are very large. However, as noted above, their
analysis shows that the average rate of return is typically around 30 per cent, with median returns
being slightly lower, typically 20 to 25 per cent. Notably, there is no clear evidence that these average
private returns differ according to the unit of analysis used to estimate the model (e.g. firm-, industryor country-level data).
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TABLE A.2
Level of
analysis

ESTIMATES OF PRIVATE RATES OF RETURN TO R&D INVESTMENTS IN THE
LITERATURE
No.
No. papers
Min return
Max return
Median
Mean a
estimates

Firm

30

60

0%

173%

26%

33%

Industry

16

30

7%

315%

24%

28%

Country

9

19

6%

123%

16%

29%

a The

mean excludes estimates larger than 100 per cent.

Note: The level of analysis refer to whether the study was conducted using data at the firm-, industry- or national-level.
SOURCE: FRONTIER ECONOMICS 2014.
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