Queensland
Government

Queensland Government
Research and Development
Expenditure Report 2013-14

Compiled by the Office of the Queensland Chief Scientist
September 2015

For further information please contact Dr Angela Mordocco in the
Office of the Queensland Chief Scientist (angela.mordocco@chiefscientist.qgld.gov.au)

Queensland Chief Scientist




This report is based on information supplied by Queensland Government agencies on
their research and development expenditure for 2013-14. The Office of the
Queensland Chief Scientist would like to thank the staff, both within government and
external, for their assistance and continued collaboration in collecting research and
development data.

© The State of Queensland (Department of Science, Information Technology and Innovation) 2015.

The Queensland Government supports and encourages the dissemination and exchange of public sector information.
The copyright in this publication is licensed under a Creative Commons Attribution 3.0 Australia (CC BY) licence.
To view this licence please visit http://creativecommons.org/licenses/by/3.0/au/deed.en

Under this licence you are free to use this publication in accordance with the licence terms without having to seek
permission from DSITI. You must keep intact the copyright notice and attribute the State of Queensland, Department
of Science, Information Technology and Innovation as the source of the publication.

NOTE: Some information in this publication may contain different copyright conditions -as indicated.

Image attributions:
Page 16: Eliminate Dengue. Page 20: Professor Glenn King, Institute for Molecular Bioscience


http://creativecommons.org/licenses/by/3.0/au/deed.en

Table of Contents

Highlights

The report

5.

About this document

Scope of the report

Research and Development definition
Other definitions and categories used

Data collection

. Our historical spend on R&D

Case Study

. Queensland Government funding and leveraged funds

2.1 Other funding sources
Case Study

2.2 Department investment in R&D

. In-house and external R&D

Case Study

. What is the focus of our R&D?

4.1 Our Science and Research Priorities
Case Study
4.2 Focus areas

Findings and recommendations

Appendices

Appendix AT Department research highlights

Appendix B i Australian Bureau of Statistics classifications
Appendix C i Revised Queensland Science and Research Priorities
Appendix D i Decision Rules for Investment (R.E.D.S.)

Appendix E T Funding tables

© ~N 0o o B~ b W N DN P

W W W W KN NDNDNIDNIERR P R R 2 R
® O O M 0 N W O O N N O MDD N R

Office of the Queensland Chief Scientist



Highlights

1

In 2013-14, the Queensland Government spent $363 million on R&D
(including leveraged funds). This is a decrease of 31 per cent from the 2012-
13 total of $524 million.

$185 million (51 per cent) of this money came directly from the Queensland
Government. The remaining $178 million was leveraged funds.

For every dollar invested by the Queensland Government an additional
$0.96 was secured from other sources, including the Australian Government,
universities and businesses.

Total spend on infrastructure decreased by 92 per cent in 2013-14 to only $9.8
million. This was expected as major infrastructure projects were completed.

Queensland Government spend on current expenditure (projects, people and skills)
has remained approximately constant (in dollar terms) over the past 3 years. The
spend of $179 million was leveraged to a total of $353 million in 2013-14. This is
compared to $180 million leveraged to $409 million in 2012-13, and $173 million
leveraged to $420 million in 2011-12.

The Department of Agriculture, Fisheries and Forestry (DAFF) was the
largest funder of R&D, spending $96 million. $62.7 million of this was its own
funds and the remaining $33.3 million was leveraged from external sources.

Significant investment was directed towards two Queensland Science and Research
Priority areas:

1 As aresult of significant investment in the agriculture sector, 37 per cent of
total spend ($132.4 million) was al i g n édveldpimg add delivering
enhanced production technologies, tools and practices to help grow
productivity, reduce waste and add value to our four pillar sectorsé .

1 22 per cent of total spend ($80 million) was aligned to the Eayly detection,
treatment, and (ultimately) prevention of age-related and Queensland
dominant diseases (e.g. skin, tropical)d
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The report

About this document

The Queens| and inGstmeats in snience addsresearch, particularly over the last

15 years, have laid a strong foundation from which we can address future challenges. We
have established a global reputation for science excellence and research capability and

achieved some outstanding results, for example the development of the Hendra virus vaccine.

The importance of maintaining the momentum we have developed is critical.

Since 2004 the Office of the Queensland Chief Scientist (OQCS) has been working with

Queensland Government departments to collect detailed information on the money spent by
government on research and development (R&D). These reports explore the partnerships and

the research priorities that exist across government and assess our investment in R&D.

Each Queensland Government department invests in R&D to support and address their

respective priorities and develop key capabilities, talent and critical infrastructure. Agriculture,
health, the environment, water quality, resources development and education are just some of

the research areas the government has invested in over the years. As a result, key
capabilities, talent and critical infrastructure have been established. This report details the
money spent by Queensland Government departments and agencies in 2013-14.
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Scope of the report

The Queensland Government performs and funds a variety of research (Appendix A shows a

number of department research highlights for 2013-14). This report provides information on

the Queensl and Gover nment Z083-1R(Ridure d)xancetme cddditiomal e dur i
money leveraged from external sources. All R&D funding has been attributed back to

departments that existed at the beginning of 2013-2014 (i.e. July 2013) and those that funded

the research, rather than performed it.

Figure 1: Breakdown of R&D expenditure included in the report*

Funding Funding
Source Location

Pain-house location

Total Queensland ‘

Government R&D

Expenditure
pain-house location

i

il

The report includes an analysis of the:

1 level of R&D expenditure reported by Queensland Government agencies, government
bodies, and hospital and health services (HHSSs)

1 breakdown of R&D by the funding source (the organisation that provided the funding,
e.g. government department or agency)

1 breakdown of R&D by location (the sector which performed the R&D, including
universities, business, departments and private non-profit e.g. Mater Medical Research
Institute Limited)

falignment of R&D expenditur e wstcidnde artdhesearhu e en s |
priorities

{1 Australian Bureau of Statistics (ABS) classification system (see Appendix B; Tables 2
and 3).

Data has been collected from all departments, government bodies and statutory authorities,
and HHSs that perform R&D.

The Queensland Science and Research Priorities published in January 2014 were used in this
report to assess R&D expenditure as they were the relevant priorities for the period under
review (Appendix C).

'Queensland Government R&D expenditure reported here differs from that reported by the Australian Bureau of Statistics (ABS),
which refers solely to Queensland Government in-house R&D (funded by the Queensland Government and external sources).
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Research and Development definition

In this report R&D is defined in accordance with the Frascati Manual®*- the internationally
recognised standard in this area as determined by the Organisation for Economic Cooperation
and Development (OECD):

@reative work undertaken on a systematic basis in order to increase the
stock of knowledge, including knowledge of man, culture and society, and
the use of this stock of knowledge to devise new applications.6

This includes basic, strategic and applied research and experimental development, along with
administration and indirect activities which support R&D and are treated as overheads.

The report does not include:

science activities such as routine monitoring and data collection
quality control

testing and standardisation

scientific and technical services

market research

operations research or statistical analyses

policy-related studies

routine computer programming, and

extension or commercialisation of R&D.

=4 =4 -4 48 -8 —a 2 -8 9

Several Queensland Government departments, such as the Department of Science,
Information Technology, Innovation and the Arts (DSITIA), undertake important science-
related activities that do not fall within the R&D definition, so are not captured in this report.

Other definitions and categories used

R&D expenditure refers to money expended (excluding GST) in the indicated financial year.
It includes capital expenditure for R&D facilities, such as the acquisition of land and
buildings. Current expenditure includes labour costs, project materials, grants for
fellowships, administration and other overheads, and the costs of indirect services (for
example, library materials).

Leveraged funds refer to cash contributions from external organisations towards R&D

projects funded or performed by the Queensland Government. This only includes direct
contributions (the expenditure forming part of an R&D contract or agreement). This does not
include in-kind support (for example, use of internal databases or staff time not directly

attributed to the project). Where the Queensland Government does not hold the financial

records for amounts spent by external organisations on a project in 2013-14, leveraged funds

are calculated pro rata (based on the overall commitment by organisations to the project and

the Queensland Govern ment 6 s expendi ture on the project

2Frascati Manual 2002: Proposed Standard Practice for Surveys on Research and Experimental Development, OECD, Paris,
2002, http://www.oecd-ilibrary.org/science-and-technology/frascati-manual-2002 9789264199040-en.
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The definitions used for different R&D sectors (for example, universities and business) in this
report align with those used by the ABS. This year we have identified government bodies and
statutory authorities that perform R&D.

Queensland Government R&D funding refers to money provided from departmental
budgets. Total Queensland Government R&D expenditure includes both Queensland
Government funding and leveraged funds.

Data collection and Analysis

In August 2014 the Office of the Queensland Chief Scientist (OQCS) began collection of the
2013-14 expenditure data from Queensland Government departments (see timeline below). In
addition, all HHSs were asked to provide expenditure data. Queensland Government bodies,
authorities and commissions that perform R&D were also included.

Data was not collected from government-owned corporations®, which for R&D reporting
purposes are considered a business and are therefore captured as business expenditure on
R&D.

Collection and finalisation of data is an extensive process that requires R&D liaisons to liaise
within their own department, collect and finalise a whole-of-department dataset. Once sent to
OQCS for inclusion, a process to confirm and finalise the dataset begins. OQCS wishes to
thank all R&D liaisons for their assistance throughout this lengthy process.

Timeline for the 2013-14 Queensland Government R&D Expenditure Report

ARequest fordata
sentby OQCS

A Draft sent for
consultation

2"¢ Draft
Tconsulted upon

June July Aug

Apr May
First Further consultation and Final
Draft analysis of data. Redraft. Draft
Close of 2013-14

financial year Data due to Final data
accounting 0Qcs received.

% E.g. CS Energy Ltd, Energex Ltd, Gladstone Ports Corporation Limited and Queensland Rail Limited.
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1. Our historical spend on R&D

Since 1998, the Queensland Government has invested more than $5.5 billion on scientific
infrastructure, projects and skills, and has leveraged an additional $4.2 billion from various
sources (e.g. the Australian Government, universities and philanthropic donors). This has
resulted in an overall investment of more than $9.7 billion (including the 2013-14 R&D
expenditure data)”.

Since 2010-11 the total Queensland Government investment in R&D has been in decline
(Figure 2). In three years our R&D investment has decreased by almost half from $701 million
in 2010-11 to $363 million in 2013-14 (including both Queensland Government and leveraged
funds). The largest decrease has occurred to in-house research funding.

Figure 2: Total Queensland Government R&D expenditure from 2004-05 to 2013-14*

Total R&D Expenditure

l

Qld Gov + Leveraged funds

Leveraged funds

External R&D ($m)

QId Gov funds

!

Qld Gov + Leveraged funds 2004-05

®2005-06
J— ®2006-07
g Leveraged funds m2007-08
E =2008-09
? 2009-10
@ Qld Gov funds
o 2010-11
=]
E m2011-12
< Qld Government R&D 2012-13*
L Expenditure 2013-14%
0 200 400 600 800

R&D Expenditure ($m)

*Total R&D Expenditure = Qld Government + Leveraged Funds, In-House + External ($m)

This is the second consecutive year in which this report has captured data from government
bodies and statutory authorities. Despite the inclusion of additional funding bodies in 2012-13
and 2013-14, there has been a $160 million decrease in research funding for 2013-14. In fact,
total funding for R&D has reduced from $523 million in 2012-13 to $363 million in 2013-14
(Table 1).

* Audit of Science Investment and Funding Programs (Innovation and Science Development) Final Report, DSITIA, 2012,
http://www.chiefscientist.qld.gov.au/images/documents/chiefscientist/reports/isd-investment-funding-audit. pdf
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The most significant decrease has occurred in the Queensland Government research
locations, known as in-house research, which obtains funding from the Queensland
Government and external sources (Table 1). Agencies such as DSITIA, DAFF, the
Department of Natural Resources and Mines (DNRM), the Department of Environment and
Heritage Protection (DEHP) and the Queensland Museum all performed and funded their own
research programs that aligned with their respective research agendas. As in-house research
can often cover areas with less visible/direct benefits it is often the first to be cut.

Investment in research performed in-house has declined from $224 million in 2012-13 to $147
million in 2013-14 (a decrease of $77 million). This is the lowest recorded value for in-house
funding since 2004-05. Of this $147 million, 61 per cent ($90 million) was obtained from the
Queensland Government while the other 39 per cent ($57 million) was leveraged from
external organisations and used to fund in-house research.

Just as there was a decrease in total R&D funds in 2013-14, there was also a reduction in
funds for research performed externally with a 28 per cent decrease in funds used for external
research from the previous year ($299 million in 2012-13 to $216 million in 2013-14).

Case Study
The Smart State Story

Research funding under Smart State strategies provided the impetus for collecting R&D
expenditure data in this report and its predecessors. Data collection commenced in 2004-05
following the establishment of the Office of the Queensland Chief Scientist.

In 1998, the Queensland Government initiated the Smart State strategy, which broadly covered

areas such as creative industries, engineering and nanotechnology. Running until 2011, it was

the Queensl and Governmentdéds signature policy fto cre:
innovation were key drivers to economic growth to improve prosperity and quality of life for

Queenslanders. It worked towards a vision that knowledge-based industries would account for 50

per cent of all business activity across Queensland by 2025.

Between 1998 and 2011 the Queensland Government invested approximately $4.9 billion under
the 6Smart Stat&d banner, of whi ch

1 $2.7 billion of this funding went to support in-house Queensland Government R&D, $1.9
billion went to external organisations, mainly to support major infrastructure projects, and
a further $0.33 billion to deliver Smart State education reforms.

1 24 per cent of this was used for buildings (infrastructure), 68 per cent funded projects,
and 8 per cent went to education and skills programs.

These investments leveraged a further $3.3 billion to give a total investment of approximately
$8.2 billion which delivered 45 new research institutes and supported 230 fellowships and
scholarships.

> Audit of Science Investment and Funding Programs (Innovation and Science Development) Final Report, DSITIA, 2012,
http://www.chiefscientist.qld.gov.au/images/documents/chiefscientist/reports/isd-investment-funding-audit. pdf
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Table 1: Total Queensland Government R&D expenditure from 2004-05 to 2013-14 across in-house and external locations

Qld Government R&D

Expenditure ($m)

Qld Government
Funds

In-house R&D ($m)

Leveraged Funds

Qld Government +
Leveraged Funds

Qld Government
Funds

External R&D ($m)

Leveraged Funds

Qld Government +
Leveraged Funds

Total R&D Expenditure ($m)
(In-house + External Funds)

2013-14**
185 90 57 147
(49%)* ($0.63)
2012-13**
203 80 144 224
i39%1* i$180r
231 126 112 237
(54%)* ($0.89)
2010-11
295 161 125 286
(54%)* ($0.78)
2009-10
365 262 50 312
(72%)* ($0.19)
2008-09 _
385 239 47 286
(62%)* ($0.19)
2007-08 I
196 123 53 176
(63%)* ($0.43)
174 132 44 176
(76%)* ($0.33)
2005-06 I
176 121 45 166
(69%)* ($0.37)
2004-05
168 115 52 167
(68%)* ($0.45)

95 121
(51%)* ($1.27)"
123 176
61%)* $1.43)
105 291
(46%)* ($2.76)
134 281
(46%)* ($2.09)
103 151
(28%)* ($1.48)
146 101
(38%)* ($0.69)
72 17
(37%)* ($0.23)"
42 10
(24%)* ($0.25)
55 10
(31%)* ($0.18)"
53 9
(32%)* ($0.18)"

216

299

396

415

254

247

89

52

65

70

363

523

634

701

566

533

265

228

243

229

(Note: Numbers have been rounded, resulting in individual amounts not always adding up to totals)

**2012-13 and 2013-14 data includes government bodies and statutory authorities that perform R&D
*Percentage of Queensland Government expenditure

yLeveraging rate
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2. Queensland Government funding and leveraged funds

Many sources of funding exist for R&D but they can be separated into two major sources:

6Queensl and Governmentd and O6Leveragedd. Queens|
money spent by departments and leveraged funds are those obtained from external sources

such as universities, the Australian Government, philanthropic donors and businesses.

In 2013-14, the Queensland Government spent $185 million on R&D (that is Queensland
Government money that went to both research performed in-house and externally). This is

9 per cent lower than the previous year (Figure 3a). While the level of investment has
remained relatively steady for the last four years, it is the smallest investment by the
Queensland Government since 2007-08 and is much smaller than the high of $385 million in
2008-09.

Figure 3a: Total R&D expenditure (current and capital) by funding source, 2003-04 to
2013-14 (cPI adjusted)

© 800
£ ® Not disclosed Detail in figure
§ 700 | mLeveraged funds 3b below
o = Queensland Government Funds
£ 600 -
-o —
c <
i ; 500 -

-
Lo
o N_ 400
2 E
T2 300
c
o
g 200 -
)
S 100
13

0 -
F F LSS e N
F & &FFHF &SP
v v v Vv Vv v v v v v Vv

Figure 3b: Total R&D expenditure by funding source and type of expenditure, 2010-11 to
2013-14 (cPI adjusted)

800 .
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E £ 500
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Note: Capital and current expenditure data matched to funding source has only been collected since 2010-11.
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But Queensland Government spend is only half the picture. In 2013-14 an additional $178
million was leveraged from various sources (Figure 3a and 3b). This equates to an additional
$0.96 for every dollar the Queensland government invested in R&D. Collaboration and
partnerships are essential to R&D success and are the key to translating research outcomes
into new products and discoveries. Leverage is not only about money though, as it brings
partners to the table and increases stakeholder commitment in the short and long term. It also
helps build &oft infrastructureband encourages the investment of alternative resources.

Leveraged funds have decreased for both current and capital expenditure in 2013-14.
Leveraged funds spent on capital are 96 per cent less in 2013-14 going from $94.8 million in
2012-13 to $3.5 million (Figure 3b). This is a direct result of strategic choices made by the
Queensland Government to focus on people, projects and skills. Our total capital spend has
decreased 92 per cent from $117.3 million in 2012-13 to $9.8 million in 2013-14 (Figure 4).
The remaining commitments towards capital investment are primarily held by DSITIA in
establishing the Australian Institute of Tropical Health and Medicine at James Cook University
until 2015-16, and to the Queensland Centre for Advanced Materials Processing and
Manufacturing. DSITIA was the major funder of capital in 2013-14.

Figure 4: Total expenditure on capital (infrastructure)*, 2009-10 to 2013-14

2010-11
$288.0m

fA

2009-10
$222.9m

A

2011-12
$213.2m

2012-13
$117.3m

2013-14

$9.8m
A

*Detailed capital investment records have been captured since 2010-11 (although capital spend was
collected as a total figure in 2009-10).

Smart State strategies invested significantly in capital and expenditure in this area has
declined as various major infrastructure projects have completed (prior to Smart State ending
in 2011). For example significant capital projects included the Translational Research Institute,
the Ecosciences Precinct, the Health and Food Sciences Precinct and QIMR Berghofer
Medical Research Institute (QIMR). This planned decrease in infrastructure spend is as a
result of the significant commitment made in previous Smart State strategies to develop
infrastructure. In the Smart State Il program the focus explicitly shifted from large scale
investment on infrastructure to an investment in research talent.

&n the last 10 years we've contributed to the development of 36 new research
institutes, many of which involve brand new buildings, and while we'll still be
investing in that infrastructure, we are going to be moving the investment from bricks
to brains.§

® BIO 2008: Bananabenders go from bricks to brains. 2008. (http://www.lifescientist.com.au/content/biotechnology/news/bio-2-8-
bananabenders-go-from-bricks-to-brains-894704883).
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2.1 Other funding sources

Queensland Government departments provided just over half the funding for R&D in 2013-14
(51 per cent, $185 million) with the remaining 49 per cent coming from various sources
external to the government (Figure 5). The largest external funding source is the Australian
Government which provided 19 per cent of funds ($68.8 million), followed by universities

(7 per cent, $26.5 million). It is encouraging to see that business sources have provided 6 per
cent of external funding (compared to 3 per cent in previous year) (Figure 5).

Again in 2013-14, as it was in 2012-13, QIMR received the most Australian Government
funding ($27 million). In comparison to 2012-13, this represents almost half the amount
sourced from the Australian Government, however it remains a substantial leverage amount.

Figure 5: Total R&D expenditure ($363 m) by funding source, 2013-14

Universities
7%

government
. (e.g. CRC's) Private non-profit
4 Australian 5% organisations (e.g.
Goverrlment research foundations)
A 19% 4%
' Overseas sources
. . 2%,
Business

Joint business/

Other Qld Govt.

department
Queensland 1%
Government Other state/local
51% government

3%

] Other Australian
Govt. bodies & statutory sources

auth. (e.g. QIMR) 204
1%

The Australian Research Council continues to be a good source of leverage, supporting
various programs and grants with additional support provided through Queensland
Government departments. The Department of Education, Training and Employment supports
the Cooperative Research Centre (CRC) for Living with Autism Spectrum Disorders (see the
case study for further information), and the Science of Learning Research Centre. The centre
has 25 chief investigators across eight research organisations supported by nine partner
organisations including three state education departments. In addition, the Department of
Communities, Child Safety and Disability Services provides funding support to the ARC
Centre of Excellence for Children and Families over the Life Course.

Office of the Queensland Chief Scientist 11



Case Study
Centre for Living with Autism Spectrum Disorders (Autism CRC)

Founded in 2013, the Brisbane-based Cooperative Research Centre for Living with Autism

Spectrum Disorders (Autism CRC) is the worl dos

focused on autism.

Autism is among the most complex, prevalent and heritable of all neurodevelopmental
conditions, affecting at least 1 in 100 people. It is a lifelong condition with estimated annual
support costs to Australia alone potentially exceeding $7 billion.

Autism CRC brings together researchers, industry, and health and education service providers

on a scale not seen before, with people who have experience living with autism at the centre of

our activites. Aut i sm CRC has devel oped the worl dos f|
autism where organisations and individuals across Australia and overseas are collaborating

through Autism CRC towards the common goal of improving outcomes for people with autism
across the lifespan.

As a Federal Government Cooperative Research Centre it is funded by a $31 million Australian
Government grant, as well as a mix of university and industry funding. In 2013-14, the
Queensland Government Department of Education, Training and Employment contributed
$40,000 as part of a $340,000 commitment. Seven universities across Australia have also
contributed $350,000, including our own Griffith University, Queensland University of
Technology (QUT) and the University of Queensland, with an additional $3.9 million contributed
by the Australian Government through the CRC program.

2.2 Department investment in R&D

From the total R&D spend of $363 million in 2013-14, just over half was obtained from the
Queensland Government ($185 million). Departments utilise Queensland Government money
to perform and invest in R&D. They also utilise this money to leverage further funds from
external agencies. In 2013-14, the majority of Queensland Government expenditure was by
DAFF (34 per cent, $62.7 million) which is broadly consistent with the previous year (28 per
cent, $57 million in 2012-13). As seen in Figure 6, DAFF spent almost twice as much on its
variety of program areas as any other department, including the Science Development area of

DSITIA and the Department of Health. DS1 TI A6s Sci ence Bpent%8p ment

million (21%) which is a decrease on the previous year ($29.3 million, 43 per cent). This is
again due to the reduced spend on capital infrastructure and is a consistent trend over the last
few years, reflecting the end of major infrastructure projects. (For detailed information on
departmental R&D expenditure, see Appendix E).

Office of the Queensland Chief Scientist 12
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Figure 6: Queensland Government monies expended by departments on R&D for 2013-
14*Y

.DCCSDS $0.17m
@ DATSIMA $0.16m
4> DPC $0.16m

.DNPRSR $0.4m

Key:

DATSIMA - Department of Aborginal and Torres Strait Islander and Multicultural Affairs
DCCSDS - Department of Communities, Child Safety and Disability Services
DETE - Department of Education, Training and Employment
DEWS - Department of Energy and Water Supply
DEHP - Department of Environment and Heritage Protection
DHPW - Department of Housing and Public Works
DJAG - Department of Justice and Attorney General
DNPRSR - Department of National Parks, Recreation, Sport and Racing
DSITIA - Department of Science, Information Technology, Innovation and the Arts
DPC - Department of the Premier and Cabinet
Govt. bodies & statutory auth. - Government Bodies and Statutory Authorities (e.g. QIMR)

*R&D expenditure was attributed to the Queensland Government agency funding the R&D. In some instances, this differed from
the department reporting the R&D expenditure. As such, values here may differ from the values reported by individual
Queensland Government agencies to the OQCS.

"Data for the Metro North HHS was not provided for 2013-14 so 2012-13 data was substituted in its place. The following HHSs
provided a nil return: Cairns and Hinterland HHS, Central Queensland HHS, Central West HHS, North West HHS, South West
HHS, Torres and Cape York HHS, Townsville HHS and Wide Bay HHS.

Updated data from DTMR provided post analysis indicated that department spend was $5.5 million rather than $2.5 million

The Department of Health (DH) increased their spending to $32.4 million in 2013-14
compared to $28 million in 2012-13. In addition to the department spend, the HHSs which are
responsible for the day-to-day running of the public hospitals, spent an additional $6.7 million
of Queensland Government funds in 2013-14.

The fourth largest spend on R&D was by the Department of Natural Resources and Mines
(DNRM) which almost doubled its investment in 2013-14 ($19.9 million) compared to the
previous year ($10 million). R&D spend by other Queensland Government departments has
remained stable and is comparable to previous yearsdspend by the departments.

R&D is not always central to an agency odstategy and function, and levels of investment differ
across agencies. For example, in2013-14 DAFF&s tot al i ncome was $41
spent $62.7 million on R&D (not including leverage), which equates to 15 per cent of their
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budget. This is in line with the departmentd s st r at e g idwork to devetop dfficienty  t
innovative, resilient and profitable agriculture, fisheries and forestry industries that thrive for
the long-termd In 2012-13, the ABS estimated that 35 per cent of Australian agriculture,
forestry and fishing businesses are engaged in innovation’. Queensland figures are not
available from the ABS, however the Queensland Business Innovation Survey 2014 Report
found that 58 per cent of agriculture, forestry and fishing businesses in Queensland reported
innovation activity in the three-year period preceding December 2013. In 2013-14 DAFF
showed that 60 per cent of their research, development and extension service clients reported
implementing new or improved practices, processes, systems, products and technologies after
engaging with frontline activities.

In comparison, D E T Eddre service delivery role is education and training. In 2013-14 DETE
had an annual budget of $13.4 billion and its spend on R&D was $4.9 million. This equates to
0.04 per cent of its total budget and reflects the fact that R&D is not central to its function. It
may also be worth noting that this spend does not capture the considerable support that
DETE provides to university R&D more generally, particularly through its approval of
applications to conduct research in schools.

3. In-house and external R&D

The Queensland Government performs R&D (this is defined as dn-housed. It also partners
with external organisations to perform research and funds research through grants,
fellowships and infrastructure investments. In addition, the Queensland Government supports
R&D performed by external agencies and institutes and commissions research to inform
public policy or provide expertise in a field not able to be covered by in-house researchers. If
research is not performed within Queensland Government premises, it is termed @xternal
R&D6

Since 2009-10 there has been a steady reduction in the total funds spent on in-house
research. The $147 million spend for 2013-14 was a 34 per cent decrease from the previous
y e a spénsl of $224 million (see Table 1). Of this in-house funding, the majority came from
the Queensland Government (61 per cent, $90 million) and the remaining $57 million (39 per
cent) was leveraged funding.

There were three locations that perform the majority of research for the Queensland
Government (Figure 7). The following list shows the percentage of research performed by
each of these locations:

1. 40 per cent of total research was performed in-house by Queensland Government
departments (compared to 43 per cent in 2012-13)

2. 32 per cent of total research was performed by Queensland universities

3. 20 per cent of research was performed by government bodies and statutory authorities.

This is not unexpected as these entities are closely associated with various Queensland
Government departments and have strongly aligned research agendas. Collection of data
from the government bodies and statutory authorities that perform R&D was initiated in the
2012-13 report. As this collection continues it will be interesting to see if this pattern continues.

! ABS 81660: Summary of IT Use and Innovation in Australian Business, 20127 13.
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This is also the first year this data has been directly incorporated into the expenditure
collection.

Figure 7: Total R&D expenditure ($363 million) by location that performed the
research, 2013-14
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A total of $216 million (60 per cent) was spent on externally located research, the majority
being with the university sector and government bodies and statutory authorities. Of the
remaining externally located spend, (7 per cent, $28.6 million), $15.7 million has gone to
research performed within the business sector. The majority of this funding is provided by
DAFF. DSITIA also supports external research in the form of funding for the Queensland node
of the Commonwealth Research Data Storage Infrastructure and National eResearch
Collaborative Tools and Resources Projects (which provide critical infrastructure for very large
scale research data and computer cloud resources to Queensland research). Of this external
spend, 56 per cent ($121 million) is obtained from leveraged funds and 44 per cent ($95
million) was provided by the Queensland Government.

In 2013-14, for every $1 the Queensland Government spends on both in-house and external
research we received $0.96. For every $1 we spent on in-house research we gained an
additional $0.63, while external research attracted $1.27 for every $1 spent. It is obvious that
research performed externally gives a better dollar value in return, but the research performed
in-house fulfils various important roles, including maximal alignment with government
priorities, clearly addressing government specific issues, and addressing public good research
needs.

There willalways be 6 p u b | | mseayah that the government will need to perform. We also
know that our capital spend is where the biggest leverage capacity comes from, and with this
decreasing and our focus shifting to soft infrastructure, we may continue to see a shift in the
amount of money we can continue to leverage.
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Case Study

Innovative Dengue Prevention Technologies for the Asia-Pacific Region project - funded by
DSITIA and the Department of Health

Dengue is ranked by the World Health Organization as the most serious mosquito-borne viral
disease in the world. Outbreaks occur regularly in North Queensland, with 192 locally-acquired
cases between October 2013 and June 2014. The Queensland Government has been supporting
vital research in this area with the Department of Health providing grant funding of over $1 million
across three years to support the dliminate dengue research programo The Australian collaboration
between James Cook University, the University of Melbourne and Monash University has additional
funding from the Australian and Queensland Governments, the Wellcome Trust and the Foundation
for the National Institutes of Health through the Grand Challenges in the Global Health Initiative of
the Bill & Melinda Gates Foundation.

In 2010 additional funds of $1.9 million were provided through the Smart Futures Funds to the
dnnovative Dengue Prevention Technologies for the Asia-Pacific Region projecté- to reduce the
ability of dengue carrying mosquitoes to spread the disease. This project contributed to the broader

ElI'i mi nate Dengue program which at the time was |l ed b
Queensl and. Pr of e sagram ha@&ihte trahsferrea to dMonash Eniversity.
The teambébs work has shown that introducing Wol Bhbachi a

the dengue-carrying mosquito stopped it from being able to transmit the virus. With the support of
Queensland residents and government, the team has been releasing Wolbachia mosquitoes in
communities where dengue has previously occurred, including suburbs in and around Cairns and
Townsville. When released, Wolbachia mosquitoes breed with wild mosquitoes and pass Wolbachia
to their offspring through the eggs, greatly reducing the risk of local transmission of dengue. Further
trials are underway in countries where dengue is endemic, including Indonesia, Colombia, Vietham
and Brazil, however the Australian trials are the most advanced and showing very positive results.

As a sustainable, long-term approach, it is believed the Wolbachia method has the ability to greatly
reduce the global burden of dengue. The method has the potential to be used on other insect
transmitted diseases, such as yellow fever and malaria, and benefit millions of people around the
world.

Wolbachia cannot be passed to people from mosquitoes when they bite
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4. What is the focus of our R&D?

4.1 Our Science and Research Priorities

In October 2013, the Queensland Chief Scientist released the Queensland Science and

Research Priorities, an overarching framework to guide Queensland Government R&D

investments to help ensure any future investments provide value for money and are well

aligned with Queensland Government objectives. The priorities are focused on well-defined

areas, use our competitive advantages, and reflect identified needs and activities the

government considers important. The pri orities are seen as a 0]l
versions are published periodically.

In March 2015 the Queensland Chief Scientist reviewed the Queensland Science and
Research Priorities. The Revised Queensland Science and Research Priorities published in
June 2015 have included services innovation and the role of science and technology therein
and are published in Appendix C.

The priorities used in this report and listed below were the prevailing priorities during 2013-14.
Queensland Science and Research Priorities

A Developing and delivering enhanced production technologies, tools and practices to help
grow productivity, reduce waste and add value to our four pillar sectors: resources (including
energy and mining), construction, tourism, and agriculture (including food).

A Remain internationally competitive by attracting and retaining science and research talent.
This will be done through early-career researcher support programs in priority areas and by
encouraging research-focussed mobility and effective translation between industry,
academia and government.

A Protecting our biodiversity and heritage: marine and terrestrial.

A Natural advantage clean(er) - and renewable - energy technologies development (e.g. gas,
solar, biofuels).

A Ensuring the sustainability of our physical and especially our digital infrastructure critical
for research and - correspondingly - strategically leveraging national programs (including
making use of O6big datad).

A Building resilience and managing climate risk, through the design and development of

construction technologies for extreme weather event resistance (floods, cyclones, droughts),

particularly in tropical environments.

Early detection, treatment, and (ultimately) prevention of age-related and Queensland

dominant diseases (e.g. skin, tropical).

Improving health data management and services delivery (including telemedicine).

Ensuring sustainable water use and delivering quality/water security in a variable climate

and in a resources-intensive economy.

Digitally-enabled technologies, e.g. the development and application of advanced modelling,

visualisation, sensing and simulation technologies, tools and practices, including robotics.

Do oI P

The priorities listed above were used, for the first time, to classify spending in 2013-14. In
cases, where an R&D project is relevant to two or more priorities, its expenditure is
apportioned between the relevant objectives so that the proportion of funds invested in each
priority could be estimated (Figure 8). In 2013-14, there was a very strong investment (37 per
cent of total R&D expenditure) in the priority ®eveloping and delivering enhanced production
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technologies, tools and practices to help grow productivity, reduce waste and add value to our
four pillarsectors6 . Thi s investment was targeted to the a

Therewasalsoaverysttong i nvestment in the OEarly detectic
prevention of age-related and Queensland dominant diseases (e.g. skin, tropical), with $80

million spent (22 per cent of the total spend). Given this priority covers areas such as skin

cancer (of which Queensland has the highest rate in the world), age-related diseases

(including Al zheimerodos) and Queensland dominant
is highly important that this priority is well supported by Queensland research.

There is still strong support for our research base in Queensland as evidenced by the priority

titled O6Remain internationally competitive by at
t al ent 6-14, 11.5 pe2conl (841.7 million) of total spend went towards this priority. This

includes substantial investment through clinical research fellowships, the Science of Learning

Research Centre funded through DETE, and Queensland Museum grants that support

researchers.

The 6l mproving healnd danwi manadelmewndr yva (i ncl udi
priority attracted the fourth | argest investment
cent of the total spend ($28.2 million). Queensland is leading the way in health services

delivery research, particularly when the National Health and Medical Research Council

allocates only 4 per cent of funding for health services research (half the Queensland value

spent in this area). In 2012, only 26 health services research applications were funded out of

731.

The priorities exist to guide investment and identify research areas that align closely with
Queensland Government objectives. DSITIA is the primary user of the priorities as it guides
investment in science and research funding which they administer, however departments also
have their own priorities that they wish to address. In 2013-14, $43 million (11.8 per cent) of
funding was allocated outside of the science and research priorities. For example, funding
provided by the Motor Accident Insurance Commission (MAIC) and QUT for the Centre for
Accident Research and Road Safety Queensland (CARRS-Q). Additionally, the Department of
Communities, Child Safety and Disability Services supports the Australian Housing and Urban
Research Institute (AHURI) which performs research on housing and urban issues. These are
only two examples of research that is central to Queensland Government objectives, but
outside of the priorities.

As this is the first year research has been classified according to the Queensland Science and
Research Priorities it will be interesting to see how research aligns to the priorities in 2014-15.
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Figure 8: Total R&D expenditure ($363 million) classified according to the 2013-14 prevailing Queensland Science and Research Priorities
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