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THE IMPACTS OF THE CRC PROGRAM

Acronyms and glossary
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THE IMPACTS OF THE CRC PROGRAM

Executive summary

This study estimates the economic, environmental and social impacts of the Cooperative
Research Centres (CRC) program since it commenced in 1991 and out to 2017. Nearly 120
past and present CRCs have contributed to the study.

Between 1991 and 2017 almost $14.5 billion of direct economic impacts are estimated to
have accrued from CRC produced technologies, products and processes. This includes 38.6
billion of impacts already materialised from 1991 to 2012 and a further $5.9 billion of
imminent impacts estimated to occur over the next five years.

Data was gathered through a survey of current CRCs (as well as other sources). CRCs were
asked to report estimates of their economic, social and environmental impacts — as well as
how those estimates were made. Data was cross-checked against annual reports and
economic studies where possible.

These impacts were then assessed using a model of the Australian economy. This allowed
for an objective comparison to a counterfactual case — in which no CRC program existed.

Using this model, it was estimated that the program generated a net benefit to the economy
of 87.5 billion over this period, or around 0.03 percentage points of additional GDP growth
per annum. The majority of the increase in GDP has come about from increased export
earnings.

Relative to the funds committed to the CRC program by the Australian Government, the
CRC program has generated a net economic benefit to the community, which has exceeded

its costs by a factor of 3.1.

Importantly, the benefits of the CRC program stem well beyond just economic measures.
Where as previous studies have focussed on just the financial contribution of the CRC
program, this study has identified significant:

*  environmental benefits including impacts on land, ecosystems, pollutants, natural
resources, plants, animals and biodiversity; and

*  social benefits that affect the Australian community, the health and well-being of
individuals and any other social implications.

The unique structure of the program has had a significant influence on the program’s
ability to produce high quality research and link researchers with industry. In particular:

*  long term commitments made by CRC partners, provide CRCs with the capacity to
tackle ambitious projects that require more time and resources than normally

available; and

*  competition for CRC funding and the rigorous application process results in only the
most prospective projects receiving Support.

The CRC program has proven to be highly important to the Australia R&D scene. By
linking researchers with domestic and international end users, the program has delivered
significant economic, environmental and social impacts.

The Allen Consulting Group
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THE IMPACTS OF THE CRC PROGRAM

The Cooperative Research Centres (CRC) program commenced in 1991 with the
objective of delivering significant economic, environmental and social benefits to
Australia. The Department of Industry, Innovation, Science, Research and Tertiary
Education (DIISRTE) has commissioned the Allen Consulting Group to evaluate
the program’s impacts to date. At 30 June 2012, the Australian Government has
committed more than $3.4 billion to the CRC program.

This study only examines the impacts identified from 117 CRCs of the 190 CRCs
(62 per cent) that have existed over the life of the program to the end of 30 June
2012. However, the total impacts identified are for the period 1991 to 2017,
accounting for both known and attributable anticipated impacts. For a number of
reasons, obtaining a complete set all the impacts by all the CRCs has not been
possible.

During this time, the CRCs have developed technologies and methods to reduce
costs and increase productivity, as well as develop fee for service products. The
study has identified some $14.45 billion of direct economic impacts that have
stemmed from these outputs. This includes nearly $8.58 billion of impacts already
materialised and a further $5.87 billion of imminent impacts estimated to occur
over the next five years.

This figure however, understates the total impact of the CRC program for a number
of reasons.

*  First, this number reflects only impacts identified from about three fifths of the
CRCs that have participated in the program. It was not possible to identify the
impacts of all the CRCs that have existed since the program began.

* Second, whereas previous analyses have tended to focus on just the economic
impacts, the scope of this study is much broader. This study also considers the
CRC program’s:

— environmental impacts that affect the natural environment. These may
include impacts on land, ecosystems, pollutants, natural resources, plants,
animals and biodiversity; and

— social impacts that affect the Australian community, the health and well-
being of individuals and any other social implications.

Similarly, this does not include the value of collaboration and networks, the
increase in research capability or the high quality nature of the research as a
result of the CRC program.

These impacts have been included in the analysis, but generally not monetised.

* And third, this figure does not include the indirect impacts on the Australian
economy or impacts that occur internationally. The CRC program’s investment
in Australian R&D has widespread consequences for the community, affecting
every industry and sector. These impacts have been assessed using a
Computable General Equilibrium (CGE) model, which estimates a net benefit
to the economy of $7.5 billion over the period assessed — a contribution of
around 0.03 percentage points to GDP growth per annum. Relative to the
Australian Government's investment, the CRC program has been able to
generate a net economic benefit to the community, that exceed its costs by a
factor of 3.1.

The Allen Consulting Group
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THE IMPACTS OF THE CRC PROGRAM

Assessing the impacts of the CRC program

The impacts of a large-scale investment in R&D such as the CRC program are
spread through many industries and regions of the economy. By and large however,
these impacts are not casually observable. In many cases, the outputs of the CRC
program are diffuse, indirect, cumulative and delayed. Like other investments in
R&D, these outputs are often immeasurable.

The critical question that needs to be addressed here is: what would the world look
like in the absence of the CRC program? To illustrate this difference it is useful to
compare the following two states of the world.

* The current state of the world — in which the CRC program exists, and its
impacts on the community have been realised.

* A hypothetical counterfactual — a state of the world in which the CRC
program was never commissioned and its outputs never materialised.

The counterfactual case is not observable, nor easily deductable. It is necessary to
make a number of assumptions about key parameters about what would happen in
the absence of the program. The key assumptions for the core scenario are detailed
in the table below.

One of the key differences between this study and previous analyses is the
treatment of participant direct and in-kind funding. That is, how much of the
contributions to the CRC program from CRC participant organisations would have
been spent on R&D activities in the absence of the program?

Previous analyses had attributed in full, participant’s contribution to the CRC
program as a direct consequence of the CRC program. This assumption was
criticised in a review of R&D expenditure by the Productivity Commission. The
Commission remarked “it is highly improbable that many circumstances arise when
the partners in CRCs would have produced research of zero value in the absence of
the program” (PC 2007). Moreover, the Commission advocated that any assessment
of the CRC program should not attribute any expenditure from participants on R&D
to the existence of the CRC program.

Consultations undertaken with CRC participants throughout this study however,
have indicated that the real story is somewhere in between: participants would have
spent some monies on R&D, but the CRC program induced some as well. How
much exactly, remains uncertain. The amount of spending the program induced is
likely to differ for different industries and in accordance with the nature of the
CRC. A public good CRC is probably less likely to raise as much participant
support in the absence of the program, than a CRC based around improving
manufacturing productivity. This study has taken a deliberately moderate position
and assumed that the CRC program has induced participants to spend 50 per cent
more on R&D than they would have in the absence of the program.

1
A sensitivity analysis has been conducted to gauge the extent to which these assumptions might affect the

results of this study. The estimated net benefit of the CRC program varies substantially (but always positive)
depending on the scenario assumed.

The Allen Consulting Group
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THE IMPACTS OF THE CRC PROGRAM

Table ES 1.1
KEY ASSUMPTIONS IN THE COUNTERFACTUAL CASE

Parameter Assumption

Impacts and outputs

The CRC’s economic, social Do not materialise in the counterfactual scenario
and environmental products

Economic, social and Do not materialise in the counterfactual scenario
environmental collaborative

impacts

Imminent economic, social and Do not materialise in the counterfactual scenario
environmental impacts

Economic, social and Do not materialise in the counterfactual scenario
environmental preparedness

CRC funding and contributions

CRC program funding from the Returned in full to the economy as a reduction in
Australian Government income taxes

CRC industry participant direct 50 per cent of industry expenditure on CRC activities

and in-kind funding returned to the economy on a sectoral basis as a
reduction in costs — the remainder is redirected to
other R&D activities*

CRC university participant 50 per cent of university expenditure on CRC

direct and in-kind funding activities returned to the economy on a sectoral basis
as a reduction in costs — the remainder is redirected
to other R&D activities*®

CSIRO direct and in-kind 100 per cent of expenditure on CRC activities
funding of CRC projects reallocated to other R&D activities™
State and local government 100 per cent of expenditure on CRC activities
direct and in-kind funding of reallocated to other R&D activities*

CRC projects

* This is the critical assumption tested in the sensitivity analysis, outlined in Appendix E. Guidance on
these assumptions was provided by DIISRTE. The estimated net benefit of the CRC program varies
substantially (but always positive) depending on the scenario assumed.

Source: The Allen Consulting Group.

The majority of outputs and impacts have been self-identified by the CRCs through
a survey developed specifically for this study. Where possible, additional impacts
have been identified using data obtained through the following sources:

¢ stakeholder consultations with CRCs;
* previous studies on the impacts of the CRCs;

* data obtained from CRC annual reports, exit reports, management data
questionnaires and other documents;

* data and information provided by DIISRTE; and

e other available data sources from the literature.

These include: Insight Economics 2006, Economic Impact Study of the CRC Program and Allen Consulting
Group 2005, The Economic Impact of Cooperative Research Centres in Australia

The Allen Consulting Group ix




THE IMPACTS OF THE CRC PROGRAM

Broader, economy-wide impacts of the CRC program were estimated using the
Monash Multi Region Forecasting (MMRF) model. The MMRF model is a
Computable General Equilibrium Model (CGE) of the Australian economy and has
been used in a wide range of policy studies, including the analysis of state tax
reforms, the National Reform Agenda and the Garnaut Climate Change Review.
The CGE analysis accounts for interconnections and relationships that exist
throughout the economy.

Direct economic impacts

The direct economic impacts of the CRC program are the consequence of outputs
produced by the CRCs. These include cost saving technologies, revenue
opportunities, spin-off companies and efficiency gains.

This study has identified a total of $14.45 billion of direct economic impacts from
the CRC program, based on the sample of CRCs (62 per cent) included in the
analysis. Over $8.58 billion of impacts have already been realised (59 per cent),
with a further $5.87 billion of impacts estimated to occur between 2012 and 2017
(39 per cent).

The CRC program has had the greatest impact in the agriculture sector, with an
estimated direct impact of $6.15 billion. This represents average annual direct
economic benefits in the agriculture sector of $237 million from 1991 to 2017.
Approximately 59 per cent of the direct economic impacts in the agriculture
industry (CRC products and collaborative impacts) have been realised. The
services sector has also benefited considerably from the CRC program, with a total
of $5.68 billion of direct economic benefits identified. The CRC program has also
impacted significantly on the mining and manufacturing industries, with direct
economic impacts in these industries totalling $1.55 billion and $1.07 billion
respectively.

One of the key outputs of any CRC is the number of research postgraduate students
that have completed their studies with the support of the CRC. Between 1991-92
and 2009-10, approximately 4,400 doctorate and masters degrees by research were
awarded to students who had received industry focussed training as part of their
studies with the support of a CRC (DIISRTE 2011c). Insight Economics (2006)
estimates an output premium of around $37,000 per annum per research
postgraduate in Australia (in $2012). The cumulative value of education outcomes
achieved under the program is $163 million in total.

The direct economic impacts of the CRC program in each of these industries' are
summarised in the table below. The table illustrates the total economic benefits
identified by this study in each sector of the economy. Importantly, it is not meant
to show the relative performance of CRCs within each sector of the economy, nor is
it intended to provide information for a cost benefit analysis. Over the years, the
focus of the CRC program has shifted and support for each sector has varied.
Considerations about the rationale for funding, particularly public good elements of
CRCs, mean comparisons should not be made based on these results.

The modelling was undertaken by Professor Philip Adams from the Centre for Policy Studies.

The sectoral split is based on the ABS Australian and New Zealand Standard Industrial Classification
(ANZSIC) system (2006, cat no. 1292.0). The agriculture sector/industry refers to the Agriculture, Forestry
and Fishing industry. For the purposes of this report, the services sector/industry encompasses all industries
excluding Agriculture, Forestry and Fishing, Mining and Manufacturing.

The Allen Consulting Group
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THE IMPACTS OF THE CRC PROGRAM

Table ES 1.2
DIRECT ECONOMIC BENEFITS OF THE CRC PROGRAM BY SECTOR ($ MILLION 2012
DOLLARS)
Sector 1991-2012 2013-2017 Average @ Total current
annual value
Agriculture 3,649 2,501 237 6,150
Services 3,125 2,558 219 5,683
Mining 1,177 372 60 1,549
Manufacturing 628 440 41 1,068
Total 8,580 5,872 556 14,452

Note: It should be noted that in addition to reflecting on the relative performance of CRCs in different
sectors, these impacts have also been influenced by changes in program objectives over the years and
the availability of data.

Source: Allen Consulting Group analysis.

Indirect economic impacts

The impacts of the CRC program are likely to spread throughout the economy in a
number of different and unexpected ways. Assessing these impacts and
understanding their interconnections requires a CGE model of the Australian
economy.

Figure ES 1.2 and Table ES 1.2 below present the results of the CGE modelling as
calculated using the MMRF model. The figure and the table report on how
Australia’s total income changes over time. Also reported are changes in how that
income is earned — be it from consumption spending, investment or export income.
Results in the table can be interpreted as the difference between the current state of
the world and the counterfactual — having accounted for both direct and indirect
impacts. The modelling is consistent with the assumptions detailed in Table ES 1.1.

Figure ES 1.2
ESTIMATED NET IMPACT ON KEY MACRO VARIABLES, 1991-2017
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Note: GDP is the sum of income earned from final consumption, government expenditure, investment
and net exports. Here, with the exception of funding for the CRC program, government expenditure is
assumed constant. The difference in the chart therefore, between the income earned from consumption
and investment and total GDP, is the income earned from net exports.

Source: The Allen Consulting Group and COPS.
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THE IMPACTS OF THE CRC PROGRAM

Table ES 1.1

ESTIMATED NET IMPACT OF THE CRC PROGRAM ON THE AUSTRALIAN ECONOMY,
DEVIATION FROM THE COUNTERFACTUAL

Average annual Average annual Cumulative
impact impact impact
Indicator Percentage $ millions $ millions
points
GDP 0.03 278.9 7,530.7
Consumption (private -0.01 -71.3 -1,924.8
and public)
Investment -0.05 -112.0 -3,025.1
Trade balance na 480.0 12,479.8

Source: The Allen Consulting Group and COPS.

The dynamics of the CGE results illustrate the lagged nature of the R&D
investment. This is consistent with the findings in the Allen Consulting Group’s
2005 study, which observed time lags between commencement of research and
realisation of a measurable economic impact of, on average, nine years (Allen
Consulting Group 2005). The CRC program follows a typical investment profile —
outlays are incurred in the early years of the program in order to reap future gains.

It can be seen in Figure ES1.2 that the CRC program detracted during the
“investment” phase, but began to realise positive results from around 2003.
Consumption (public and private) and investment flows, by and large follow
national income. As the program began to reap positive rewards, consumption and
investment have also begun to increase. Although consumption is cumulatively
nearly $2 billion less than would have otherwise been the case, it has been steadily
rising since 2004. The same is true for investment.

It should be noted that the reduction in consumption and investment, in this context,
should not necessarily be interpreted as an adverse outcome. Each of these
elements, together with net exports, reflects a source of income — and, on the
whole incomes are rising. The changes in consumption, investment and the trade
balance, therefore, simply reflect a change in how and where Australia earns its
income.

Over the period 1991 to 2017, the net effect of the CRC program was to grow the
economy by more than $7.5 billion. This equates to an average increase of around
0.03 per percentage points per annum.

In other words, the economic benefits to the broader community generated by the
CRC program exceed Australian Government funding by a factor of 3.1. How this
result has been estimated is reported in Table ES 1.2.

The Allen Consulting Group
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THE IMPACTS OF THE CRC PROGRAM

Previous studies on the impact of Australian research institutes have demonstrated
that they are able to generate significant increases in GDP. A study on research
institutes at the University of Queensland for example, estimated that the institutes
were able to generate increases in GDP that were as high as 7.1 times the initial
outlay (Allen Consulting Group 2011). Comparing the CRC program to those
studies however, does not adequately reflect the additional social and
environmental impacts inherent to the CRC program, nor its public good nature.

Table ES 1.2

NET ECONOMIC BENEFIT FROM AUSTRALIAN GOVERNMENT FUNDING

Cumulative Australian Government commitment $2.42 billion
to the CRC program (for those CRCs included in
the study sample) A

Cumulative increase in GDP B $7.53 billion

Benefit to cost ratio 3.1

Notes: These results are based on the impacts identified by this study through the data and information
gathering stages, with the majority of impacts self-identified by CRCs. It is noted that this may
underestimated the impacts of the CRC program due to difficulties identifying all impacts as discussed
previously. The return on investment is based on the assumption that the CRC program has induced
participants to spend 50 per cent more on R&D than they would have in the absence of the program.

A — This includes only the funding associated with those CRCs for which benefits were identified.

B — This is based on CGE modelling of the identified impacts and represents the net changes to the
Australian economy as a result of the CRC program.

Source: The Allen Consulting Group and COPS.

Environmental impacts

The environmental impacts of the CRC program are wide-ranging: from reducing
greenhouse gas (GHG) emissions and energy consumption to protecting areas of
land and endangered species. As with economic impacts, environmental impacts
range from those that have been delivered and directly attributable to the CRC,
indirect impacts and those that relate to preparedness. For some CRCs, the primary
objective is to achieve positive environmental impacts. For others, this is secondary
to commercial objectives, with impacts occurring as a result of a broader research
program. Many of these CRCs focus on public good research.

Some of the positive environmental impacts of the CRC program are listed below.
It should be noted that this list is not exhaustive or definitive given the broad scope
of the program.

* Reduced green house gas (GHG) emissions.
* Avoidance of the emission of pollutants.

* Reduced energy consumption.

* Reduced water consumption.

* Reduced environmental costs.

* Protection of areas of environment.

* Protection of endangered species.

The Allen Consulting Group
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Social impacts

The CRC program affects a wide range of social outcomes: from the establishment
of international collaborations and increasing local business diversity, to improving
health and wellbeing and increasing participation in community services. For some
CRCs, their primary objective is to achieve public good impacts. For others, this is
a secondary objective, with impacts occurring as a result of a broader research
program. Some of the social impacts of the CRC program are listed below.

* Improved health and wellbeing.

* Establishment of international collaborations.
* Provision of education and training.

* Labour force participation.

* Business diversity.

* Participation in community services.

* Change in character of local communities.

* Improved safety.

e Social costs saved or avoided.

Preparedness

The CRC program also produces impacts related to preparedness, which result from
outputs involving forewarning or mitigating risks. The preparedness outputs
identified in this study range from preparing for the impacts of bushfires to the
management of disease in vineyards. These outputs result in economic,
environmental and social impacts that will only transpire in the event that certain
circumstances occur. The reported preparedness outputs represent significant
economic impacts, especially with respect to potential cost savings. In addition,
preparedness outputs achieve environmental and social impacts. For example,
preparing accurate climate change models enables effective and timely mitigation
and adaptation strategies by farmers, which avoids loss of their livelihood and
protects the environment.

The overall impact of the CRC program

The CRC program differs significantly from other R&D support measures. The
program’s medium to long term funding, its funding scale, and requirement for
engagement with end users of the research, make the program a unique mechanism
to pursue relevant research to address major industry challenges in any industry
throughout the economy.

This unique structure has a significant influence on the program’s impacts.

* Medium to long term commitments made by CRC partners, as required by the
program, provide the CRCs with the capacity to tackle ambitious projects that
require more time and resources than otherwise attributed to traditional R&D
within science or industry community alone.

The Allen Consulting Group
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* Competition for CRC funding and the rigorous application process results in
only the most prospective proposals receiving support.

* The experience of researchers and staff working with industry in the CRC
program provides education and training that produces graduates that are
attractive to industry.

As a result of R&D undertaken by CRCs, a variety of impacts have occurred. These
have accrued to CRCs themselves in the form of additional revenues and direct
payments, to industry participants in the form of cost savings and increases in
revenue and profitability and across industries in the form of efficiency gains, the
development of new technology and productivity improvements.

The environmental and social impacts achieved by the CRC program are also
diverse and reflect the broad scope of research activities undertaken across the
CRCs.

This study has demonstrated that the CRC program is highly important within
Australia. By linking researchers with domestic and international end users,
significant economic, environmental and social impacts have been produced.

The Allen Consulting Group
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Chapter 1
This study

The Cooperative Research Centres (CRC) program commenced in 1991. While the
objective of the program has changed over the years, the program’s current
objective is to deliver significant economic, environmental and social benefits to the
community. The CRC program seeks to achieve this by supporting end user driven
research partnerships between publicly funded researchers and end users to address
clearly articulated, major challenges that require medium to long term collaborative
efforts.

The Department of Industry, Innovation, Science, Research and Tertiary Education
(DISRTE) has commissioned the Allen Consulting Group to evaluate the impacts
of the CRC program. Whereas previous analyses have tended to focus on just the
economic impacts, the scope of this study is broader — it considers the CRC
program’s economic, environmental and social impacts.

The study’s objective is provided in the box below.

Box 1.1

OBJECTIVE OF THE STUDY

The objective of the CRC program impact study is to provide an assessment of the
economic, social and environmental net impacts, both monetary and non-monetary, of
the CRC program to Australia.

The study should ensure that:
* benefits are layered or grouped according to the robustness of their ‘measurement’;
e the counterfactual situation is considered in a robust way;

* only those benefits that are attributable to the program are considered — the benefits
must have been unlikely to have occurred in the timeframe in the absence of the
program, or unlikely to have occurred in Australia;

e opportunity costs, costs of implementation are considered;

e results from research that are not ‘additional’ are excluded and that ‘crowding out’ is
taken into account; and

e spillovers that are likely to occur are included.

Source: Adapted from DIISRTE RFQ, 2011.

Since its inception, there have been a number of reviews of the CRC program. Most
have focused on its overall effectiveness, while some recent studies have assessed
the economic impacts of the CRC program. There have been at least five specific
reviews of the effectiveness of the CRC program and two impact studies. These are
outlined in Table 1.1.

The Allen Consulting Group
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Table 1.1

REVIEWS OF THE CRC PROGRAM

Study Year About

O’Kane 2008 As part of the broader review of the National Innovation System (NIS), the Department of
Innovation, Industry, Science and Research commissioned a discrete review of the CRC
program in 2008, chaired by Professor O’Kane. The O’Kane study examined the issue of
how the CRC program fits with other programs in the NIS in contributing to national
productivity and social good through collaboration. The review found that the CRC program
had become less attractive to some important participant groups and some significant end
users. It made recommendations aimed at involving more end user industries and service
providers being involved in CRCs; and diversifying the industry, service type and size of end
users (O’Kane 2008). Its recommendations also aimed to diversify the CRCs in terms of
size, structure and longevity.

Insight Economics 2006 Insight Economics’ study extended and updated the Allen Consulting Group study. It
included quantitative assessment of the wide range of benefits from the CRC program in
Australia out to the year 2009-10. The evaluation produced three tiers of benefits that
progressively encompassed three types of CRC arrangements. The third tier estimate
therefore gave the most complete measure of the CRC program, and suggested that for
every dollar invested in the CRC program, GDP is cumulatively $1.16 higher than it would
otherwise have been (Insight Economics 2006). The main reason for the much higher
magnitude of benefits compared with Allen Consulting Group’s study was due to the
identification and quantification of a number of additional delivered benefits (Productivity
Commission 2007). The first tier was equivalent to the Allen Consulting Group study, and
yielded an increase in GDP of $0.50 per dollar invested in the CRC program.

The Allen 2005 This study assessed the economic impacts of the program. The study identified twenty-five

Consulting Group measured and verified economic impacts. The study found that for every $1 spent by the
Australian Government on the CRC program, GDP was cumulatively $0.60 higher than it
would have been had that $1 instead been allocated to general Government expenditure.
The study also found, on average, a nine-year period from initial expenditure to realizing the
benefit of investment in science and innovation.

Howard Partners 2003 Howard Partners’ review of the CRC program focussed on its effectiveness, efficiency and
appropriateness. Their evaluation indicated that research outputs had been implemented
and were expected to lead to economic and environmental benefits (Howard Partners 2003).
However, they noted that quantification of benefits was difficult in the absence of a market
transaction between research findings and end user application.

University of 2002 Garrett-Jones and Turpin at the University of Wollongong assessed the CRC program’s

Wollongong framework for measuring its outcomes. The study was not intended to be an evaluation of
the CRC program, but rather to assess the extent to which the ‘performance framework’ was
able to:

e evaluate the effectiveness of the CRC program in terms of the extent to which program
objectives are being met; and

* provide a baseline for comparison with future outcomes studies in order to assess the
program’s impact over time (Garrett-Jones and Turpin 2002).

Mercer and 1998 Mercer and Stocker’s ‘Review of Greater Commercialisation and Self Funding in the CRC

Stocker program’ found that the CRC program represented an effective investment in R&D and was
a successful mechanism for linking users with research organisations (O’Kane 2008).
However, the review concluded that whilst there are examples of significant technological
developments and of technology transfer in many sectors, and some outstanding examples
of the commercial benefits of CRC research, the major impacts of the program would not be
evident for some years. The methodology for the review comprised extensive stakeholder
consultations with major R&D performers in Australia as well as 10 cases studies of
individual CRCs.

Myers Committee 1995 The first external review of the program occurred in 1995, when 61 CRCs had been
established. This evaluation of the CRC program identified various successes and
concluded that the main achievement of the program had been in producing a major culture
change in Australian research (Changing Research Culture in Australia 1995 in Harman
1999).

Source: Various.
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1.1 Methodology

The primary objective of this study is to assess the difference the CRC program has
made to the economy and the community at large. The critical question that needs
to be answered in making this assessment is: what would the world look like in the
absence of the CRC program?

The impacts of a large-scale investment in R&D such as the CRC program will
spread through many industries and regions of the economy. By and large however,
these impacts are not casually observable. In many cases, the outputs of the CRC
program are diffuse, indirect, cumulative and delayed. Like other investments in
R&D, these outputs are often immeasurable.

Conceptually, the impact of the CRC program can be thought of as the difference
between two states of the world.

* The current state of the world — in which the CRC program exists, and its
impacts on the community have been realised.

* A hypothetical counterfactual — a state of the world in which the CRC
program was never commissioned and its outputs never materialised.

This is illustrated in the following figure.

Figure 1.1

APPROACH TO ASSESSING THE IMPACTS

Current state of the world

(CRC Program exists)
change

Hypothetical counterfactual
(No CRC Program)

|
1991 2017

Source: The Allen Consulting Group.

Evaluation framework

The impacts of the CRC program are the result of R&D activities undertaken by the
CRCs. These activities produce outputs, which may then materialise as an impact
on the community.

The Allen Consulting Group
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The Allen Consulting Group

The difference between ‘CRC outputs’ and the ‘impacts of the CRC program’ is in
many cases a subtle one. It is helpful to think of a CRC output as the product that
leads to, for example, a cost saving, and the impact as the value that saving
generates to the community. Figure 1.2 illustrates this mapping.

Figure 1.2

MAPPING CRC ACTIVITIES TO IMPACTS

*R&D
eCollaboration

*CRC products
eCollaborative products
eImminent products
ePreparedness

Economic,

. eDirect
environmental

eIndirect
ePreparedness

and social
impacts

Source: The Allen Consulting Group.

CRC outputs

CRC outputs were segregated first according to type (economic, social or
environmental) and then grouped according to the robustness of their measurement.
Consistent with previous analyses, four tiers of robustness were used to classify the
outputs. These being:

* Tier 1: CRC products — those outputs which have been delivered, and have
been quantified;

* Tier 2: Collaborative outputs — those outputs where part of an outcome is
attributable to the CRC program, with an appropriate attribution rate applied;

*  Tier 3: Imminent outputs — those outputs which are anticipated to occur over
the next five years (out to 2016-17), where technology or output has been
“proved-up” and the route to market is clear; and

* Tier 4: Preparedness — those outputs which involve forewarning or mitigating
risks. They relate to impacts associated with CRCs only in the event that certain
circumstances occur.
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Impacts of the CRC program

It is also useful to think of the impacts of the CRC program according to the
following classifications. First there are the direct impacts of the CRC program.
They include the direct impacts of CRC’s outputs (Tiers 1, 2 and 3). Examples
include productivity improvements, cost savings, increases in revenue, royalty
payments, the value of spin-off companies formed, reduced GHG emissions,
reduced water consumption, the provision of education and training and improved
health and well-being.

Second, the CRC program will have a generate number of indirect impacts. The
nature of R&D investments is such that significant indirect benefits and spillovers
are likely to arise — in addition to the program’s direct impacts. For example where
a CRC has improved the productivity of a certain sector, the economy will enjoy
additional benefits as that sector is able to produce its services more efficiently,
leading to costs savings elsewhere.

The indirect economic impacts of the program have been assessed using a CGE
model of the Australian Economy, the MMRF model. The MMRF model is a high-
level representation of the Australian economy. It facilitates measurement of the
wider effects of changes in economic activity in key industries and regions. To the
extent that economic activity is interlinked, the MMRF model captures any second
round effects that arise from the direct impacts. (A brief discussion on CGE
modelling can be found in Box 1.2 and more detail on the MMRF model can be
found in Appendix D.) While the program may have indeed produced some indirect
environmental and social impacts, there is no general framework to assess their
scale and scope. Consequently, the indirect impacts considered here have been
limited to economic impacts.

And third, some of the impacts of the CRC program will not materialise — except
under certain circumstances. For example, a CRC may successfully develop a
control for a particular disease. This control may significantly reduce mortality
rates, associated costs and other effects of the disease and therefore have a
considerable economic impact if the disease was to occur in Australia. However,
the key point is that the impact will only transpire if the disease occurs in Australia.

This work involves mitigating future risks and work in relation to forewarning.
While this work is highly important and can lead to large impacts, there remains
uncertainty as to whether they will occur. It is possible that the circumstance or
event to which these impacts relate may never occur. Due to the uncertainty of
these preparedness impacts, this study has not included such impacts in the
aggregation of the direct impacts or in the CGE modelling of the indirect impacts.

The Allen Consulting Group
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Box 1.2

CGE MODELLING AND THE MMRF MODEL

A Computable General Equilibrium (CGE) model can estimate the impacts of research
investments on key macroeconomic aggregates such as GDP, exports, imports,
consumption and investment and can provide valid measures of changes in consumer
welfare or living standards so that the CRC program impacts can be correctly evaluated
in terms of public interest.

By using a CGE model the indirect or flow on benefits to the economy of the CRC
program can be examined. For example, the work of a CRC may increase sales revenue
within an industry. This is identified as a direct economic benefit. However, this increased
sales revenue will flow through the economy and have an effect on other aspects within
the economy. This effect is known as a multiplier effect. Increased sales revenue may
lead to additional employment or higher wages or profit for employees and businesses.
Under any of these scenarios consumers will have more money to spend. This in turn
influences the activity in other industries or has flow on effects. This cycle continues, and
as a result a direct economic impact can have a much larger indirect effect throughout
the economy.

The Monash Multi Region Forecasting (MMRF) model is a CGE model of Australia’s
regional economies developed by the Centre of Policy Studies (CoPS) at Monash
University (CoPS, 2008). It is a model of the entire Australian economy and it captures
the interactions between different regions and sectors. For a detailed description of the
theoretical structure of the model (see Peter et. al., 1996).

The MMRF model is used for a wide range of policy studies, including the analysis of
state tax reforms and the potential benefits of the National Reform Agenda. More
recently, the Department of the Treasury and the Garnaut Climate Change Review
applied the MMRF model to the national climate change modelling to assess the impacts
of the proposed Carbon Pollution Reduction Scheme on the Australian economy.

The results of the MMRF modelling simulations are estimated as deviations from the
baseline. The baseline case represents a scenario that depicts the best estimate
representation of the state of the world. This includes expected demographic, economic
and policy changes over time. Reporting impacts in this way allows the discussion to
focus on the ‘change’ that the investment can be expected to deliver (rather than on how
the economy will develop over time).

The use of CGE models in policy and program analysis also imposes a discipline in
which model structures can be easily compared and contrasted and model results can be
interpreted using a well-understood and rigorously developed theoretical framework. In
addition, the use of a CGE framework allows capturing both the direct and indirect
impacts of the CRC program. A CGE model is a high-level representation of the
Australian economy that allows measuring the wider effects of changes in economic
activity in key industries and regions. To the extent that economic activity is interlinked, a
CGE model will capture any flow-on effects that arise from CRC program outcomes,
including upstream and downstream impacts.

CGE models are widely used by government, industry and academics to evaluate the
worth of policy actions, programs and projects. This means that CGE modelling results
are well understood and accepted by a wide range of stakeholders.

Source: The Allen Consulting Group.

The counterfactual case

The counterfactual state of the world without the CRC program is hypothetical.
What it encapsulates is necessarily the product of a number of assumptions. The
key assumptions for the core scenario are detailed in Table 1.2. These assumptions
are also important when estimating the indirect impacts. A sensitivity analysis has
been conducted to gauge the extent to which these assumptions might affect the
results of this study (see Appendix E). (The estimated net benefit of the CRC

program varies substantially (but always positive) depending on the scenario

assumed.)

The Allen Consulting Group
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Table 1.2

KEY ASSUMPTIONS IN THE COUNTERFACTUAL CASE

Parameter Assumption

Impacts and outputs

The CRC’s economic, social Do not materialise in the counterfactual scenario
and environmental products

Economic, social and Do not materialise in the counterfactual scenario
environmental collaborative

impacts

Imminent economic, social and Do not materialise in the counterfactual scenario
environmental impacts

Economic, social and Do not materialise in the counterfactual scenario
environmental preparedness

CRC funding and contributions

CRC program funding from the Returned in full to the economy as a reduction in
Australian Government income taxes

CRC industry participant direct 50 per cent of industry expenditure on CRC activities

and in-kind funding returned to the economy on a sectoral basis as a
reduction in costs — the remainder is redirected to
other R&D activities*

CRC university participant 50 per cent of university expenditure on CRC

direct and in-kind funding activities returned to the economy on a sectoral basis
as a reduction in costs — the remainder is redirected
to other R&D activities*®

CSIRO direct and in-kind 100 per cent of expenditure on CRC activities
funding of CRC projects reallocated to other R&D activities™
State and local government 100 per cent of expenditure on CRC activities
direct and in-kind funding of reallocated to other R&D activities*

CRC projects

* This is the critical assumption tested in the sensitivity analysis, outlined in Appendix E. Guidance on
these assumptions was provided by DIISRTE. The estimated net benefit of the CRC program varies
substantially (but always positive) depending on the scenario assumed.

Source: The Allen Consulting Group.

The difference between this study and the Insight Economics report is the treatment
of participant direct and in-kind funding. In the Insight Economics report, it was
assumed that private sector CRC participants spent no monies on R&D in the
absence of the CRC program. In other words, Insight Economics assumed that the
CRC program was responsible for inducing 100 per cent of participant direct and
in-kind support. The assumption of full additionality means that in the absence of
the CRC program, research firms would not have been able to achieve similar
outcomes. The PC however, argued that this was unlikely to be the case, suggesting

...it is highly improbable that many circumstances arise when the partners in CRCs would have
produced research of zero value in the absence of the program. (PC 2007)

The PC then adjusted Insight Economics results in a way that suggested the
complete opposite - that the CRC program induced no additional expenditure from
participants on R&D’.

5
It is noted that the PC only adjusted Insight Economics’ first tier estimates.

The Allen Consulting Group
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Consultations undertaken with CRC participants throughout this study have
indicated that the real story is perhaps, some where in between: industry and
universities would have spent some monies on R&D, but the CRC program induced
some as well. How much exactly, remains uncertain. The amount of spending the
program induced is likely to differ for different industries and in accordance with
the nature of the CRC. A public good CRC is probably less likely to raise as much
participant support in the absence of the program, than a CRC based around
improving manufacturing productivity.

This study has taken a deliberately moderate position and assumed that in the
absence of the CRC program, industry and university participant expenditure on
R&D would only amount to 50 per cent of what was spent on CRC activities. It is
further assumed that all state government and CSIRO expenditures would have
been spent on other R&D activities in the program’s absence.

Given the differences’ in the assumptions of this report and those of Insight
Economics, figures reported here are not directly comparable. A sensitivity analysis
of this assumption has been included in Appendix E. The sensitivity analysis allows
for a comparison with previous analyses. These assumptions follow the
development of previous CRC impact studies and the advice of the PC (see Box
1.3).

A second difference relates to the treatment of Australian Government funding. Despite having data on only a
sample of CRC impacts, Insight Economics analysis was made relative to the total Australian Government
funding commitment for the program. This would have the effect of overstating the program’s costs relative to
benefits observed.

The Allen Consulting Group
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Box 1.3

PREVIOUS IMPACT STUDIES OF THE CRC PROGRAM

The Allen Consulting Group (2005)

A 2005 report by the Allen Consulting Group for the CRC Association assessed the
economic impacts of the program. The ‘with CRC program’ scenario is compared to the
counterfactual scenario that assumes that the CRC program had never been created and
that the Australian Government funds that had been allocated to the round one to seven
CRCs had instead been available for other general Government expenditure. In this
study, 25 measured and verified economic impacts of the CRC program were identified.
In the counterfactual ‘without CRC program’ scenario in the economic modelling, it is
assumed that each of the twenty-five measured economic impacts of the CRC program
that had been identified would not have occurred.

The study found that over the 1992 to 2010 period, the Australian economy’s overall
performance has been considerably enhanced when compared to the performance that
would have occurred in the absence of the Australian Government investment provided
between 1992 and 2005 (Allen Consulting Group 2005). The study identified that for
every $1 spent by the Australian Government on the CRC program, GDP was
cumulatively $0.60 higher than it would have been had that $1 instead been allocated to
general Government expenditure. The study also found, on average, a nine-year period
from initial expenditure to realizing the benefit of investment in science and innovation.

Insight Economics (2006)

Insight Economics’ study expanded on the 2005 Allen Consulting Group study. It
included quantitative assessment of the wide range of benefits from the CRC program in
Australia out to the year 2009-10. The evaluation developed three tiers of benefits that
progressively encompassed three types of CRC arrangements. The third tier estimate,
the most complete measure of the CRC program, suggested that for every dollar
invested in the CRC program, GDP is cumulatively $1.16 higher than it would otherwise
have been (Insight Economics 2006). The main reason for the much higher magnitude of
benefits compared with Allen Consulting Group’s study was due to the identification and
quantification of a number of additional delivered benefits (Productivity Commission
2007). The first tier was equivalent to the Allen Consulting Group study, and yielded an
increase in GDP of $0.50 per dollar invested in the CRC program. The Insight
Economics counterfactual assumed that taxes would have been lower in the absence of
the program, whereas the Allen Consulting Group study assumed that government
raised the same level of taxes and spent the CRC program funding on other things.

Productivity Commission (2007)

The Productivity Commission (PC) considered Insight Economics’ treatment of grant
financing under the counterfactual to be more appropriate than the Allen Consulting
Group’s. However, it criticised both studies’ method for apportioning benefits, which
assumed full additionality. The assumption of full additionality means that in the absence
of the CRC program, research firms would not have been able to achieve similar
outcomes. They argue that it is improbable that the partners in CRCs would have
produced research of zero value in the absence of the CRC program. As a result, the PC
substituted assumptions that it believed had more validity and estimated revised, lower,
benefits (O’Kane 2008).

Source: Allen Consulting Group (2005), Insight Economics (2006) and Productivity Commission (2007)

1.2 Data

Impacts were identified from the reports by Allen Consulting Group (2005) and
Insight Economics (2006). However, the majority of data about the activities and
outputs of the CRCs was obtained through a survey where the current CRCs were
asked to report on the outputs they have produced. In both cases, impacts have
largely been self-identified by the CRCs. Where possible, these responses were
verified’ using the following sources:

7

A sample of reported impacts were verified against annual reports, exit reports and through consultation with

CRCs. Refer to Appendix C.

The Allen Consulting Group
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* stakeholder consultations with CRCs (see Appendix A);
* previous studies on the impacts of the CRCs";

* data obtained from CRC annual reports, exit reports, management data
questionnaires and other documents;

* data and information provided by DIISRTE; and
e other available data sources from the literature.

Survey respondents were provided with an evaluation framework to assist with the
classification of their outputs. The evaluation framework helped to provide
consistency in the evaluation process and that all outputs were assessed in a
comparable manner.

In addition, the framework allows consideration of the effects of a range of factors,
such as:

* the nature and scale of outputs;
* the timing of the outputs;

* the attribution of the output; and
* the incidence of the output.

The economic impacts of the program were generally easier to quantify. Some
difficulties arise however, when assessing the program’s environmental and social
impacts. These have been quantified where possible, but for the most part,
monetgising environmental and social impacts remained outside the scope of the
study.

1.3 Limitations of this study

Data about the output and impact a CRC produces is not readily available. This
study has had to rely on consultations with the current CRC community and the
findings of previous impact studies for past CRCs.

To 30 June 2012 there have been 190 CRCs funded through the CRC program. Of
these, the survey and other data gathering undertaken for this study identified
impacts from 117 CRCs. The results reported in this study therefore, reflect only
the impacts made by some 62 per cent of CRCs in the program.” More than 81 per
cent of current CRCs provided input into this study.

No information is available to indicate the scale and nature of the impacts made by
CRCs not included in the study. The majority of CRCs “missing” from the analysis
include those that are no longer in existence. Unless impacts were identified in
previous studies, or documented elsewhere, their impacts are unknown.
Furthermore, there is no evidence to suggest how the relative performance of those
“missing” CRCs differs from those included in the study or that there is any degree
of selection bias in the sample.

These Include: Insight Economics 2006, Economic Impact Study of the CRC Program and Allen Consulting
Group 2005, The Economic Impact of Cooperative Research Centres in Australia

Difficulties arise when valuing a number of these impacts as well as determining attribution to the Program.

The CGE modelling has been adjusted to reflect this by accounting for a pro rata estimate of resources
dedicated to the CRC Program.

The Allen Consulting Group
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The study might be considered a conservative account of the full impact of the CRC
program, for a variety of other reasons including:

* the long lag times between the period in which research occurs and the time
when impacts are realised. As a consequence, some benefits from the program
cannot be identified, much less quantified at this point in time;

* CRCs surveyed were only asked to identify impacts of a value greater than $0.5
million (the same threshold used by Insight Economics). Thus CRCs could
have a number of outcomes that fall just below this threshold which taken
together could amount to significant omissions;

* the data gathering constraints associated with the study mean that not all
realised impacts have been able to be identified. This is a particular issue for
impacts resulting from CRCs which no longer exist;

* some research will not lead to direct economic impacts — rather it will form
the basis of further research and when impacts are realised the CRC program
may not be acknowledged as a source of those impacts; and

* the data only reflect the impacts directly attributed to, and benefited by, the
CRC. It does not include the economic impacts (e.g. revenue) generated by
licensees and other non-participants (e.g. broader national and international
revenues/benefits generated from CRC innovations).

14 Report structure

This report summarises the results of a study on the impacts of the CRC program. It
is not a formal review of the CRC program in accordance with the Department of
Finance and Deregulation (DoFD) guidelines. The outcomes of this study can be
used to inform a program evaluation, which will have a much broader scope
including the examining the program’s efficiency and effectiveness.

The remainder of this study is structured as follows.
*  Chapter 2 provides an overview of the CRC program.

* Chapters 3, 4 and 5 respectively detail the economic, social and environmental
impacts of the program.

* Chapter 6 draws the impacts together and provides an overall analysis of the
impacts of the CRC program.

Throughout the report, a number of case studies have been used to illustrate the
range and nature of impacts the CRC program has produced. These case studies are
outlined in the following table.

The Allen Consulting Group
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Table 1.3
CASE STUDIES USED IN THIS REPORT

Case study About

CRC for High Integrity Pork lllustrates direct economic impacts in the Box 3.1
agriculture sector

The CRC for Rail Innovation lllustrates direct economic impacts in the Box 3.2
services sector

CRC for Advanced lllustrates direct economic impacts in the Box 3.3

Composite Structures manufacturing sector

CRC for National Plant Demonstrates an example of a Box 3.5

Biosecurity preparedness economic impact

Bushfire CRC Demonstrates an example of a Box 3.6
preparedness economic impact

CRC for Greenhouse lllustrates a direct environmental impact Box 4.1

Technologies (reduced GHG emissions)

Parker CRC for Integrated lllustrates a direct environmental impact Box 4.2

Hydrometallurgy Solutions (avoidance of the emission of pollutants)

Australian Seafood CRC lllustrates a direct environmental impact Box 4.3
(reduced water consumption)

Invasive Animals CRC lllustrates a direct environmental impact Box 4.4
(avoidance of the emission of pollutants)

CRC for Asthma and lllustrates a direct social impact (improved Box 5.1

Airways health and wellbeing)

HEARIing CRC lllustrates a direct social impact Box 5.3

(establishment of international
collaborations)

Smart Services CRC lllustrates a direct social impact (change in  Box 5.4
character of local communities)

Antarctic Climate and lllustrates a direct social impact (social Box 5.5

Ecosystems CRC costs saved or avoided)
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Key points

The impacts of a large-scale investment in R&D such as the CRC program will spread
through many industries and regions of the economy. This study examines the economic,
social and environmental impacts of the CRC program between 1991 and 2017.

The program’s impacts can be classified into direct, indirect and preparedness impacts. The

framework identifies four tiers of outputs to assess the direct, indirect and preparedness
impacts.

This study has taken a moderate position and assumed that the CRC program has induced

industry and university participants to spend 50 per cent more on R&D than they would
have in the absence of the program.

The Allen Consulting Group
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Chapter 2
The CRC program

The case for public sector support for research and development (R&D) is well
established. The Productivity Commission (PC) for example, found strong
rationales for public funding support of science and innovation in its 2007 research
report. Public investment in R&D is a key contributor to innovation in the functions
performed by government. This is because governments need to invest in research
to improve the products and services they offer or to better discharge their
functions.

Investments in innovation are different to other types of government investment.
Returns from innovation are medium to long term and difficult to quantify ahead of
time (DIISR 2008). The potential for successful innovation can outweigh the risk of
failure. While only a small proportion of innovation may succeed, these can be so
large that costs of failed innovation are dwarfed. However, the willingness to
experiment and risk failure is an integral part of the innovation process.
Government has a key role in encouraging investment of capital in the innovation
process.

The CRC program fulfills an important role in Australia’s national innovation
system. While Australia’s public sector research performance is strong, the links
with the private sector are limited. Australia ranks near the bottom of the list in
terms of collaboration on innovat