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Executive Summary 
 
The Grains Research and Development Corporation (GRDC) provides support for 
Grains Industry Research Scholarships (‘scholarships’ hereafter) to encourage 
postgraduate training in disciplines that contribute to the research, development and 
extension priorities of GRDC and the Australian grains industry (GRDC, undated). 
 
This impact assessment focuses on twenty-three scholarships that were funded by 
GRDC in the years ending June 2003 to June 2008. Surveys of both scholarship 
recipients and their supervisors were undertaken as part of this evaluation. 
 
Some key survey results indicated that: 

• Only 8 of the 23 scholarship recipients are currently working in Australian 
grains research. 

• The majority of the scholarship recipients would have undertaken their PhD in 
grains research regardless of receiving the scholarship. 

• The most common reason why a scholarship recipient is not working in 
Australian grains research is because there are no suitable positions available 
in Australian grains research. 

 
The capacity built through scholarships will be more valuable if the additional 
capacity built is in the research areas that are in future demand. This kind of 
capacity planning has had only limited attention by GRDC in the past. While there 
would be no guarantee of an improved outcome, such capacity planning initiatives 
would seem worthwhile.   
 
Several capacity building strategies could be considered in future by GRDC: 

(i) Extending the study conducted for the Variety Line of Business to all GRDC 
Lines of Business. 

(ii) Regular audits of human resource supply including age structure and 
longitudinal studies to establish leakages in and out. 

(iii) Studies of likely demand for human resources across different disciplines 
relevant to GRDC’s likely future research activities. 

 
Two types of benefits have been defined from the investment in the scholarship 
scheme: research capacity building and industry benefits emanating from the specific 
research carried out under the scholarship projects themselves. The principal benefit 
is the increase in future research capacity for the grains industry that is driven by the 
scholarship scheme. 
 
The research capacity building benefits to the Australian grains industry and Australia 
as a whole have been valued. In present value terms, the total investment of $3.48 
million has been estimated to produce total gross benefits to the grains industry of 
$8.40 million, providing a net present value of $4.92 million and a benefit-cost ratio 
of 2.4 to 1 (over 30 years, using a 5% discount rate). The internal rate of return was 
12.4%. 
 
These results should be considered an underestimate of the true value of the 
investment due to the difficulty in valuing the capacity benefits as attempted, as well 
as no quantified value being attached to the knowledge generated from the research 
scholarship projects themselves. The contributions to knowledge from the twenty-
three scholarship projects are likely to be utilised in ongoing research, much of which 
will provide benefits to the industry over time. 
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An overview of benefits in a triple bottom line categorisation is shown in the table 
below. 
 
 Levy paying 

industry and its 

supply chain 

Spillovers 

Other 

industries 

Public Foreign 

Economic Improved crop 
yields 
 
Reduced costs 
 
Increased 
demand 
 
Efficiency gains in 
research resource 
allocation 

 Efficiency gains 
in research 
resource 
allocation 

 

Environmental Improved natural 
resource 
management  

 Improved 
natural 
resource 
management  

 

Social Increase in future 
research capacity  
 
 

Increase in 
future 
research 
capacity of 
other plant 
based 
industries 
due to 
leakage out   

Increase in 
future research 
capacity of 
other sectors of 
the economy   
 
 

Increase in 
future 
research 
capacity  
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1. Introduction 
 
The Grains Research and Development Corporation (GRDC) provides support for 
Grains Industry Research Scholarships (‘scholarships’ hereafter) to encourage 
postgraduate training in disciplines that contribute to the research, development and 
extension priorities of GRDC and the Australian grains industry (GRDC, undated). 
 
Scholarships are awarded to PhD candidates on the basis of academic excellence, the 
topic of the proposed research project and the likelihood of the applicant’s ongoing 
involvement in the grains industry. Other considerations include the applicant’s 
referee reports and the scientific credibility of the supervisor and institution in the 
area being studied. 
 
Following a recent review, GRDC has implemented a number of changes to the 
scholarship scheme. From October 2010, applicants are required to hold an 
Australian Postgraduate Award or equivalent scholarship and GRDC will provide 
successful applicants with a tax free top-up. The annual stipend rate has been 
revised from $25,000 to $17,145 and the annual operating budget from $5,000 to 
$10,000. 
 
GRDC has supported this type of research capacity building since its inception twenty 
years ago. Similar scholarships are also offered by most Research and Development 
Corporations (RDCs). It is accepted by most RDCs that they have a responsibility to 
contribute to building research capacity so that future research investment is not 
hindered by a lack of high quality researchers.  
 
The current economic analysis attempts to assess GRDC’s investment in the 
scholarship scheme by undertaking an ex-post analysis of twenty-three scholarships 
that were funded in the years ending June 2003 to June 2008.  
 
The economic evaluation of research capacity building investments is a difficult task. 
Similar to economic evaluations of other investments, the counterfactual scenario 
(without the investment) needs to be considered. That is, what would happen to the 
future capacity in grains research if the scholarships had not been funded? 
Subsequent questions that come to mind include:  

• Would leakage in from generic disciplines fill the shortage? 
• Would the shortage in grains researchers hinder the effectiveness and quality 

of future grains research? 
• Would other funders increase their capacity building commitment?   

 
Equally important questions include: 

• Whether the research capacity being built is the type of capacity that will be 
required to address grains industry challenges in 10-20 years time? 

• How much forecasting and planning in this regard is undertaken and is such 
planning likely to deliver improved outcomes in a rapidly changing 
environment? 
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2. Project Investment 
 

There were twenty-three scholarships funded by GRDC in the years ending June 
2003 to June 2008 that are included in the impact assessment. Table 1 summarises 
the details of these scholarships. The categorisation of the PhD field and GRDC Line 
of Business reported for each scholarship project in Table 1 was made by Agtrans 
Research.  

 
Table 1: Summary of the Scholarship Details 

 
Project 

Number 

Project Title Other Details 

GRS52 Identification and characterisation of 
genes controlling the resistance 
response to ascochyta blight in 
chickpea 

Scholarship recipient: Tristan Coram 
Supervisor: Eddie Pang  
Institution: RMIT University 
Period: January 2002 to June 2006 
PhD field: Genetics (disease resistance) 
Line of business: Varieties 

GRS56 Chromosomal regions controlling salt 
tolerance in wheat and wild relatives 

Scholarship recipient: Daniel Mullan 
Supervisor: Timothy Colmer 
Institution: University of Western 
Australia 
Period: August 2002 to February 2006 
PhD field: Genetics (salt tolerance) 
Line of business: Varieties 

GRS65 Economic instruments and market 
based policy mechanisms for salinity 
management in Western Australia 

Scholarship recipient: Tennille Graham 
Supervisor: David Pannell 
Institution: University of Western 
Australia 
Period: January 2002 to June 2009 
PhD field: Resource economics (salinity) 
Line of business: Practices  

GRS66 Interactions between environmental 
factors and mechanisms involved in 
preharvest sprouting tolerance in 
wheat 

Scholarship recipient: Thomas (Ben) 
Biddulph 
Supervisor: Julie Plummer 
Institution: University of Western 
Australia 
Period: July 2004 to December 2006 
PhD field: Genetics (sprouting) 
Line of business: Varieties  

GRS67 QTL Determination under association 
mapping 

Scholarship recipient: Helena Oakey 
Supervisor: Arunas Verbyla 
Institution: The University of Adelaide 
Period: December 2003 to October 2008 
PhD field: Genetics (statistical analysis) 
Line of business: Varieties 

GRS68 The impact of organic amendments 
on phosphorus availability in acid 
cropping soils 

Scholarship recipient: Cassandra Schefe 
Supervisor: Antonio Patti 
Institution: Monash University 
Period: August 2003 to June 2006 
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PhD field: Plant Nutrition (fertiliser) 
Line of business: Practices  

GRS70 Pathotypes, epidemiology and 
economic importance of sorghum rust 
in Australia 

Scholarship recipient: Jodie White 
Supervisor: Malcolm Ryley 
Institution: Queensland Department of 
Primary Industries and Fisheries 
Period: January 2003 to July 2006  
PhD field: Plant Pathology (sorghum 
rust) 
Line of business: Practices  

GRS71 Functional characterisation of myb 
genes involved in the control of 
anther and pollen development  

Scholarship recipient: Sylvana Iacuone 
Supervisor: Roger Parish  
Institution: La Trobe University 
Period: July 2003 to December 2006 
PhD field: Genetics (gene expression) 
Line of business: Varieties 

GRS72 Overcoming cereal root diseases 
induced at low temperature 

Scholarship recipient: Stephen 
Refshauge 
Supervisor: Michelle Watt 
Institution: CSIRO Plant Industry 
Period: March 2003 to September 2006 
PhD field: Plant Pathology (root 
diseases) 
Line of business: Practices  

GRS73 Environmental signalling in plants: 
the role of phospholipase and 
microtubules 

Scholarship recipient: Angela Ho 
Supervisor: Jan Marc 
Institution: University of Sydney 
Period: March 2003 to September 2006 
PhD field: Plant Pathology (fungal 
diseases) 
Line of business: Practices  

GRS74 Identification and evaluation of 
genetic factors determining grain 
texture in wheat 

Scholarship recipient: Paul Pickering 
Supervisor: Mrinal Bhave 
Institution: Swinburne University of 
Technology 
Period: February 2003 to June 2006 
PhD field: Genetics (grain quality) 
Line of business: Varieties 

GRS77 Factors affecting yield decline in 
canola  

Scholarship recipient: Susan Sprague  
Supervisor: Barbara Howlett 
Institution: The University of Melbourne 
Period: February 2003 to August 2006 
PhD field: Plant Pathology (root 
diseases) 
Line of business: Practices  

GRS80 Fortuitous biological control as a 
sustainable provider of pest control 

Scholarship recipient: Michael Nash 
Supervisor: Ary Hoffman 
Institution: Centre for Environmental 
Stress and Adaptation Research 
Period: March 2004 to December 2008 
PhD field: Entomology (slugs) 
Line of business: Practices  
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GRS81 Genetic variation in field populations 
of the crown rot fungus Fusarium 
pseudograminearum 

Scholarship recipient: Alison Bentley  
Supervisor: Lester Burgess  
Institution: The University of Sydney 
Period: March 2004 to March 2007 
PhD field: Genetics (disease 
understanding) 
Line of business: Varieties 

GRS82 Genetic dissection of disease 
resistance to the soil pathogen 
Phytophthora medicaginis in the 
model legume Medicago truncatula 

Scholarship recipient: Nola D’Souza 
Supervisor: Richard Oliver 
Institution: Murdoch University 
Period: February 2004 to August 2007 
PhD field: Genetics (disease resistance) 
Line of business: Varieties 

GRS83 Pollen development in plants – 
characterising the At39 gene 

Scholarship recipient: Menelaos Trapalis 
Supervisor: Roger Parish 
Institution: La Trobe University 
Period: September 2003 to February 
2007  
PhD field: Genetics (gene 
characterisation) 
Line of business: Varieties 

GRS85 The biology and ecology of Salsola 
Australia R.Br. (Chenopodiaceae) in 
southwest Australian cropping 
systems 

Scholarship recipient: Catherine Borger 
Supervisor: Stephen Powles 
Institution: University of Western 
Australia 
Period: June 2004 to May 2007 
PhD field: Weed Ecology (Salsola genus) 
Line of business: Practices  

GRS87 Enhancing crop utilisation through 
chloroplast targeted expression of 
cellulase genes in plants  

Scholarship recipient: Belinda Denton 
Supervisor: Trevor Stevenson 
Institution: RMIT University 
Period: February 2004 to August 2007 
PhD field: Genetics (gene expression) 
Line of business: Varieties  

GRS88 Biosynthesis and role of fungal toxins 
in plant disease 

Scholarship recipient: Ellen Fox 
Supervisor: Barbara Howlett 
Institution: The University of Melbourne 
Period: March 2004 to June 2007 
PhD field: Plant Pathology (Blackleg) 
Line of business: Practices 

GRS89 Molecular interactions during 
preparation of Asian noodles and 
manipulation of nutritional and 
organoleptic characteristics  

Scholarship recipient: Larisa Cato 
Supervisor: Darryl Small  
Institution: RMIT University  
Period: January 2004 to December 2006 
PhD field: Food Technology 
Line of business: New Products 

GRS91 Lignin from various straws as a 
renewable source of monomers (and 
other feedstock chemicals) 

Scholarship recipient: Angela Ziebell 
Supervisor: Michael Zachariou 
Institution: Biomarin 
Period: February 2004 to August 2007  
PhD field: Chemistry  
Line of business: New Products 
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GRS94 Wheat with enhanced resistance to 
Fusarium diseases  

Scholarship recipient: Olivia Desmond 
Supervisor: Don Maclean 
Institution: University of Queensland 
Period: February 2004 to February 2007 
PhD field: Genetics (crown rot) 
Line of business: Practices  

GRS100 Wheat quality and product quality 
requirements for steamed breads and 
steamed buns made from soft and 
hard wheat 

Scholarship recipient: Heri Anne Limley 
Supervisor: Vicky Solah 
Institution: Curtin University of 
Technology  
Period: January 2005 to January 2008 
PhD field: Food Technology 
Line of business: New Products 

 
 
Project Objectives  

Table 2 presents the objectives for each of the twenty-three scholarship projects.  
 

Table 2: Description of Project Objectives 
 

Project 

Number 

Objectives 

GRS52 • To use functional genomics to identify chickpea genes responsible for 
resistance to ascochyta blight. 

GRS56 • To develop wheat lines with enhanced Na+ exclusion via introgression of a 
small portion of a wheatgrass chromosome into bread wheat. 

GRS65 • To identify situations when government intervention is justified to manage 
dryland salinity that threatens to affect road infrastructure (a public asset).  

GRS66 • To better understand the interaction of dormancy (sprouting tolerance) with 
environmental and physiological factors during grain filling and grain 
maturation.  

GRS67 • To investigate and develop statistical methods that incorporate pedigree 
information to assist breeding programs with determining markers that are 
associated with traits of interest.  

GRS68 • To investigate the interactions between inorganic P fertilisers and two organic 
amendments (lignite and compost) in an acid soil from north-east Victoria.  

GRS70 • To quantify the potential yield loss in grain sorghum due to infection by rust 
caused by Puccinia purpurea. 

• To identify the environmental conditions which are conducive to rust 
infection. 

• To determine if there were pathogenic strains (pathotypes) of the sorghum 
rust pathogen. 

GRS71 • To characterise both the function of this gene and its promoter region in the 
model plant Arabidopsis thaliana and in doing so, enable the accurate 
assessment of its suitability for a malesterility system. 

GRS72 • To explore why Rhizoctonia root rot of wheat becomes worse at low 
temperature.  

GRS73 • To characterise the relationship between microtubules, a component of the 
plantcytoskeleton, and the signalling enzyme phospholipase D (PLD). 

GRS74 • To determine the genetic basis of grain hardness in wheat by analysis of a 
range of mutations inthe puroindoline a and b genes of Australian hard wheat 
cultivars.  
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• To identify and analyse overseas land racesfor new or unknown mutations. 
• To analyse the promoter areas of the puroindoline genes.  

GRS77 • To gain an understanding of root rot in canola. 
• To investigate the circumstances under which L. maculans isable to overcome 

major gene resistance in the host to cause disease. 
GRS80 • To investigate the population dynamics of slugsand predation by native 

beetles in order to facilitate integrated control of establishment pests in 
southern Australian canola. 

GRS81 • To characterise the genetic relationships of F. pseudograminearum on micro, 
field, regional and continental scales andpropose their potential origins in 
order to provide information for future research into, and breeding programs 
targetingthis agriculturally significant pathogen. 

GRS82 • To understand the host/pathogen interaction between Phytophthora 

medicaginis, an important soil-borne oomycete pathogen of lucerne 
(Medicago sativa) and chickpea (Cicer arietinum) within Australia and 
overseas. 

GRS83 • To construct an inducible form of male sterility to prevent self-pollination in 
one generation (to form the hybrid) but allow bulking of seed in the next 
generation.  

GRS85 • To improveknowledge on the biology and ecology of Salsola tragus in order to 
improve management of this invasive weed in Australia. 

GRS87 • To construct chloroplast expression vectors containing one of two different 
cellulase genes and promoters. 

• To use the vectors to perform chloroplast transformation experiments in 
tobacco and transplastidic plants. 

GRS88 • To better understand the role of the toxin sirodesmin in blackleg, the most  
significant disease of Australian canola crops.  

GRS89 • To investigate strategies for enhancing the nutritional value of Asian 
noodleproducts whilst maintaining the sensory appeal of the noodles. 

GRS91 • To develop an assay to monitor the change in lignin size as it is treated and 
models which can beused to understand and potentially predict lignin size 
changes. 

GRS94 • To better understand the host pathogen interaction in Crown rot(CR)of wheat 
at the molecular level.  

GRS100 • To determine the major soft wheat quality requirements for char siew bao, a 
Chinesestyle steamed bun. 

 

Investment Inputs   

Estimates of GRDC’s investment in the twenty-three scholarships by year are 
provided in Table 3. While it is recognised that the scholars may have received 
support from their corresponding institutions, these additional inputs are unknown 
and consequently are not included in the impact assessment. 
 

Table 3 shows that the average period of funding for a scholarship was four years. In 
the years in which all or the majority of the twenty-three scholarships were being 
funded, the total cost was as high as $660,000 per annum.  
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Table 3: GRDC Investment by Scholarship Project for Years Ending June 2003 to 

June 2008 (nominal $) 
 

Project 

Number 

Year ending June  

Total 2003 2004 2005 2006 2007 2008 

GRS52 30,000 33,100 17,500 15,000   95,600 
GRS56 27,500 30,000 30,000 17,500   105,000 
GRS65 30,000 30,000 30,000    90,000 
GRS66  30,000 30,000 45,000   105,000 
GRS67 1,250 30,000 30,000 28,750 3,125  93,125 
GRS68  30,000 30,000 30,000   90,000 
GRS70 15,000 30,000 30,000 30,000   105,000 
GRS71  30,000 30,000 30,000   90,000 
GRS72 7,500 30,000 30,000 37,500   105,000 
GRS73 8,750 30,000 30,000 36,250   105,000 
GRS74 11,250 30,000 30,000 30,000   101,250 
GRS77 11,250 30,000 30,000 33,750   105,000 
GRS80  10,000 30,000 30,000 34,500  104,500 
GRS81  10,000 30,000 30,000 20,000  90,000 
GRS82  11,250 30,000 30,000 26,250  97,500 
GRS83  25,000 30,000 30,000 5,000  90,000 
GRS85  2,500 30,000 30,000 27,500  90,000 
GRS87  11,250 30,000 30,000 18,750  90,000 
GRS88  8,750 30,000 30,000 28,750  97,500 
GRS89  15,000 30,000 30,000 15,000  90,000 
GRS91  11,250 30,000 30,000 23,959  95,209 
GRS94  12,500 30,000 30,000 17,500  90,000 
GRS100   15,000 30,000 30,000 15,000 90,000 
Total 142,500 480,600 662,500 663,750 250,334 15,000 2,214,684 
 
 

3. Outputs 
 
A summary of the principal outputs for each project is provided in Table 4. 

 
Table 4: Summary of Principal Outputs 

 

Project 

Number 

Outputs 

GRS52 • Successful completion of a PhD thesis by Tristan Coram.  
• Identification and characterisation of putative chickpea genes that may 

provide effective resistance to ascochyta blight. 
• Identification of a specific set of chickpea gene expression signatures that 

are likely to be important for resistance to ascochyta blight, as well 
acknowledge of the signaling pathways responsible for regulating these 
genes. 

GRS56 • Successful completion of a PhD thesis by Daniel Mullan. 
• Identification and physiological analysis of wheat-Lophopyrum lines with 

enhanced tolerance to salt and the development and molecular 
characterisation of wheat-Lophopyrum recombinant lines suitable for 
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breeding. 

GRS65 • Successful completion of a PhD thesis by Tennille Graham.  
• Development of two hydrological/economic models, the first representing 

external costs from dryland salinity and the second a combined 
hydro/economic model that represented the external costs from dryland 
salinity on road infrastructure. 

GRS66 • Successful completion of a PhD thesis by Thomas Biddulph. 
• Improved understanding of the physiology behind the main trait, dormancy, 

used in preharvest sprouting tolerance in wheat and how it is influenced by 
the grain filling environment.  

• The identification and characterisation of the key environmental traits which 
influence preharvest sprouting tolerance in WA. 

• The identification of the level of tolerance required in the target environment 
to offer preharvest sprouting tolerance at a grower/paddock level. 

• An explanation of the discrepancies between WA and the Eastern States in 
ratings for sprouting tolerance and confirmation of the importance of 
screening in the target environment in WA. 

GRS67 • Successful completion of a PhD thesis by Helena Oakey. 
• Found that it is possible to split genetic effects into additive and non-additive 

effects in breeding trials. 
• Both single site and multi-site analysis are useful and provide important 

information on selection of lines and selection of future parents for crosses. 
GRS68 • Successful completion of a PhD thesis by Cassandra Schefe. 

• A combination of lignite with DAP fertiliser gave the greatest improvement in 
P availability and plant growth in the acid soil studied. 

GRS70 • Successful completion of a PhD thesis by Jodie White. 
• Identification of significant losses (up to 13%) due to rust in some late-

planted grain sorghum hybrids, suggesting thatthe Australian sorghum 
industry should recognise the potential for rust to have a deleterious effect 
on grain yield. 

• Identification of a wide range of environmental conditions that would allow 
infection of P. purpurea onsorghum under field conditions.  

• The exposure of a sorghum crop to high levels of inoculum in the early crop 
development stages appears to have asignificant effect on the development 
of rust, and to its final yield loss potential.  

• The discovery of four pathotypes of P. purpurea indicates that there is 
considerable pathogenic variation in theAustralian populations.  

GRS71 • Successful completion of a PhD thesis by Sylvana Iacuone. 
• The novel gene, AtMYBlOS, was isolated and along withAtMYB32 was 

considered to be a prime candidate in the development of an Australian-
owned inducible male sterility system.  

• An analysis of the promoter region was conducted to delineate the region 
responsible for directing AtMYB103 expression to anthers. This work has 
shown that a relatively short promoter region ranging from -256 to -284 
base pairs is required for expression. 

GRS72 • Successful completion of a PhD thesis by Stephen Refshauge. 
• Low temperature delayed germination, slowed root growth more than 

hyphae, caused seeds to release chemicals that stimulated Rhizoctonia, and 
made mature roots more susceptible to infection. These changes combine to 
increaseroot disease.  

GRS73 • Successful completion of a PhD thesis by Angela Ho. 
• The project has significantly furthered understanding of signal transduction 
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pathways involving phospholipase D (PLD) and the microtubule and actin 
cytoskeletons, providing insight into how these pathways operate under 
environmental stressconditions.  

• Specifically, the project was focused on how a PLD isoform and microtubule 
pathway participates inresponse to fungal pathogens. 

GRS74 • Completion of a PhD thesis by Paul Pickering is unknown. 
• The results on the puroindoline gene alleles provided a significant amount of 

information on the genetic basis of the traitof grain hardness, a critical 
parameter for the commercial uses and exports of wheat.  

GRS77 • Successful completion of a PhD thesis by Susan Sprague. 
• The pathway of root infection and its association with other disease 

symptoms caused by L. maculans were determined.  
• The information has been beneficial for understanding the lifecycle and 

infection strategies of L. maculans.  
• The project identified that a potentially novel symptom of blackleg in canola 

does not cause additional yield loss over and above that already caused by 
the canker. Therefore, no additional breeding or control efforts are required. 

GRS80 • Successful completion of a PhD thesis by Michael Nash. 
• The project provided vital ecological data on exotic pest slugs. 
• The data provided on beneficial invertebrates, particularly native carabids, 

supports previous work building alibrary of sound ecological information. 
GRS81 • Successful completion of a PhD thesis by Alison Bentley. 

• Studies on the spatial distribution of genetic diversity of Fusarium species 
were undertaken. 

• The results of this study indicated that targeted samplings in field 
populations could describe a portion of the genetic variation present in both 
field and regional populations, with implications for reduction in sampling 
scales, costs and labour requirements. 

• Laboratory crossings (sexual compatibility testing) resulted in the production 
of female fertile tester strains that represented a significant advancement for 
studies on F. pseudograminearum and its teleomorph (G.coronicola) 
taxonomy.  

GRS82 • Successful completion of a PhD thesis by Nola D’Souza. 
• This work has significantly contributed to the understanding of the P. 

medicaginis/M. truncatula pathosystem. 
• Identification of novel sources of high to moderate resistance and 

susceptibility in order to study themechanisms underlying the host/pathogen 
interaction. 

• Populations of M. truncatula segregating for resistance wereproduced to 
develop a molecular linkage map. This allowed direct comparison with 
resources and molecular tools already defined by the medicago initiative for 
addressing biological interactions pertaining to legumes. 

• Production of this linkage map resulted in the significant achievement of 
identifying a QTL with a major effect onresistance to P. medicaginis. 

GRS83 • Successful completion of a PhD thesis by Menelaos Trapalis. 
• The project has shown the At39 promoter is extremely effective in driving 

high levels of gene expression in anthers.  
GRS85 • Successful completion of a PhD thesis by Catherine Borger.  

• All four putative taxa of the Salsola genus identified were native to Australia. 
• This will have a significantimpact on how this species is managed in native 

vegetation. 
• The model of S. australis indicated that weed control strategies must focus 
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on reducing seed dispersal, ratherthan reducing the dormant seed bank. 

GRS87 • Successful completion of a PhD thesis by Belinda Denton. 
• Chloroplast expression vectors containing one of two different cellulase genes 

and either the chloroplast constitutive rrnpromoter or the T7 RNA polymerase 
promoter have been successfully constructed.  

• These vectors have been used to perform chloroplast transformation 
experiments in tobacco and transplastidic plants have been generated for 
two ofthe constructs (rrn-E1 and T7-E1). 

• Assays of cellulase activity have been performed for the rrn-E1 transgenic 
plants and these indicated successfulexpression of the foreign cellulase gene 
in the tobacco chloroplasts. 

GRS88 • Successful completion of a PhD thesis by Ellen Fox.  
• The blacklegfungus secretes a toxin, sirodesmin, which is a determinant of 

virulence in the stem.  
• Major findings are that sirodesmin production is tightly regulated by a 

pathway-specific regulator gene, sirZ; is also controlled by nutrition status of 
the fungus;is not involved in early stages of blackleg disease. 

• Thus although sirodesmin is involved in late stages of infection (stem 
cankering), it is not a crucial determinant ofblackleg disease. 

GRS89 • Successful completion of a PhD thesis by Larisa Cato. 
• Fresh Hokkien noodles were selected for investigation regarding formulation 

for optimal sensory characteristics, the incorporation of pulse flours, stability 
of vitaminsduring processing of the noodles as well as the factors influencing 
product acceptance and shelf life.  

• The incorporationof pulses, particularly mung bean flour and the 
microencapsulation of the B group vitamins provide practicalapproaches to 
enhancing the nutritional properties without adversely impacting storage or 
product appeal. 

GRS91 • Successful completion of a PhD thesis by Angela Ziebell. 
• This project focused on the treatment of lignin with titanium dioxide 

photocatalysts and thedevelopment of a partially automated assay which can 
assess molecular weight changes in the lignin over time. 

• Mathematical models were built to describe the changes seen and to help 
understand how the size profile of ligninresponds to given treatments. 

GRS94 • Successful completion of a PhD thesis by Olivia Desmond. 
• Use of the Affymetrix GeneChip Wheat Genome Array was made to examine 

gene expression changes in the wheat stem base following inoculation with 
Fp macroconidia.  

• Many Fp-induced genes were also induced by methyljasmonate, and 
treatment with this compound prior to inoculation delayed the development 
of CR symptoms suggesting thatjasmonates may be involved in activating 
defences during crown rot.  

• The response of wheat tissue to deoxynivalenolhas also been investigated. 
GRS100 • Successful completion of a PhD thesis by Heri Anne Limley. 

• The major wheat quality requirements for char siew bao, Chinese Guandong 
style steamed bun, were determined. 

• Preliminary studies showed hard wheat was not suitable for char siew bao.  
• Sensory test results confirmed thatAsian consumers prefer a white bright 

appearance and soft light texture.  
• A simplified laboratory method was developed to replace the sourdough 

method used by Asian flourmills. A sponge-and-dough method using a 
screeningand response surface method indicated the factors affecting total 
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score were water addition,sugar and sponge mixing time. 

 
 

4. Outcomes 
 
A summary of the principal outcomes is reported in Table 5 and includes both the 
career outcomes of the scholarship recipient and the project outcomes. 
 

Table 5: Summary of Principal Outcomes by Scholarship 
 

Project 

Number 

Outcomes 

GRS52 • Since graduation, the scholar has worked as a postdoctoral research 
associate for the United States Department of Agriculture, Agricultural 
Research Service at Washington State University. 

• After further verification of the putative genes, they may be used as markers 
for breeding highly resistant chickpea varieties so improving yields and 
reduced costs and application of fungicides. 

GRS56 • Since graduation, the scholar has worked as a postdoctoral fellow at CSIRO 
Plant Industry and at the International Maize and Wheat Improvement Centre 
in Mexico.  

• The scholar currently works as a wheat breeder at InterGrain Pty Ltd in 
Australia. 

• The pre-breeding materials produced by the project have been further 
developed by another pre-breeder. 

• The project findings have the potential to be used to develop wheat varieties 
better adapted to saline environments during post-project breeding activities 
that may provide future economic returns to grain growers. 

GRS65 • Since graduation, the scholar has been committed to raising a family. 
• The study highlighted the need for governments to undertake comprehensive 

and case-specific analysis before committing resources to the management of 
dryland salinity affecting roads. 

• The study has strong implications for the design and targeting of policy 
measures for the environment as policies need to pay close attention to the 
economic impacts on farmers if worthwhile environmental outcomes are to be 
achieved.  

• The project contributed to the decision to proceed with a bid for the Future 
Farm Industries Cooperative Research Centre.  

GRS66 • Since graduation, the scholar works as a research officer at the Department 
of Agriculture and Food Western Australia.   

• The improved understanding has lead to the development of better screening 
protocols for developing sprouting tolerance in wheat breeding programs in 
Western Australia and a more concise understanding of the level of dormancy 
required to give preharvest sprouting tolerance in the sprouting prone 
regions of Western Australia. 

GRS67 • Since graduation, the scholar has worked as a medical statistician in the 
Discipline of Obstetrics and Gynaecology at the University of Adelaide.    

• The scholar currently works as a biological statistician in plant science at the 
University of Dundee (Scotland). 

• The use of pedigree information has been taken up by Statistics for the 
Australian Grains Industry. 

• The study provided more appropriate and accurate tools for selection of lines 
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and parents, leading to improved commercially released lines. 
• The study emphasised that every effort should be made to ensure breeding 

programs have pedigree information available on their lines. 
GRS68 • The scholar worked as a scientist at the Department of Primary Industries 

Victoria before taking study leave to undertake their PhD studies. 
• Since graduation, the scholar has returned to the Department of Primary 

Industries Victoria and has taken on a higher position (with greater 
responsbility) as a research scientist.  

• The study showed that appropriate organic amendments can enhance 
nutrient availability in agriculture and coating inorganic fertilisers with lignite 
may enhance fertiliser efficiency. 

• Further study is required to define the agronomic and economic feasibility of 
broad-scale application of amendments for production gains. 

GRS70 • Since graduation, the scholar has been committed to raising a family. 
• The outputs should raise the profileof sorghum rust and the role that it can 

play in the loss of yield with early season infections beingthe most 
threatening. 

• The new information on the potential yield loss associated with rust in 
sorghum, the optimal environmental conditions for rust development and the 
existence of pathotypes of P. purpurea can be used in more targeted 
breeding pursuits. 

GRS71 • Since graduation, the scholar has worked as a research assistant in the 
Department of Pharmacy and Pharmaceutical Science at Monash University. 

• The scholar currently works part-time in a postdoctoral position at LaTrobe 
University’s Department of Botany and part-time as a lecturer and subject 
coordinator in the Department of Agriculture and Animal Science at the 
Northern Melbourne Institute of TAFE (NMIT). 

• Elements found in the promoter region are currently being investigated to 
identify the precise binding sites required to activate the transcription of 
AtMYB103. This will also beuseful in determining genes acting upstream of 
AtMYB103 to further elucidate theAtMYBlOS regulatory pathway. 

• The findings will contribute to the development of an inducible male-sterility 
system to assist the efficient production of hybrid seed in a variety of crops, 
in particular canola, wheat and rice. 

• The project contributed to the development of a novel hybrid vigour system.  
GRS72 • Since graduation, the scholar has worked in the Equipment Energy Efficiency 

Team for the Federal Department of the Environment and Water Resources.  
• The project outputs provide new knowledge for varietial and management 

options to avoid infection, and will contribute to the GRDC initiative on 
Rhizoctonia and to improvements in southern and western cropping regions. 

GRS73 • Since graduation, the scholar has worked as a postdoctoral research 
associate at the University of Sydney. 

• The scholar currently works as a postdoctoral research fellow at the 
University of Oslo (Norway). 

• As various PLD isoforms are also known to be generally involved in 
planttolerance under conditions of drought and freezing stress, the 
knowledge produced by this project provides tools and strategies for 
improvements of agriculturally important crop species information upon 
which improved agricultural applications may be developed. 

GRS74 • The scholar’s career path is unknown. 
• The extensive data collected on the puroindoline genotypes of Australian hard 

wheats, and the pedigrees of these cultivars, consideredtogether, are of 
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direct relevance to the Australian wheat growing and breeding industry.  
• Of particular interest were the observations of the current lack of 

geneticvariability in the hardness grades and the possible resources to find 
suchvariability through plant breeding or other approaches. 

GRS77 • Since graduation, the scholar has completed two postdoctoral positions at 
CSIRO on projects funded by GRDC. 

• The scholar currently works as a postdoctoral fellow at CSIRO Plant Industry.    
• The assessment of current canola cultivars and fungicides for their efficacy in 

reducing root rot severity has benefited growers and consultants. 
• The identification of circumstances which could lead to the selection of L. 

maculans isolates able to infect cultivars with major gene resistance, and the 
timely dissemination of this information to growers and advisers primarily 
through GRDC updates, has provided significant economic benefit to growers. 

• Early reporting of a severe breakdown in South Australia in 2003 alerted 
growers in other areas to the risk of using cultivars with the major gene. In 
many regions of Australia, growers were able to avoid large yield losses by 
identifying risk areas and sowing cultivars with polygenic-based resistance. 

GRS80 • Since graduation, the scholar works as a research fellow at the University of 
Melbourne on projects funded by the Grape and Wine Research and 
Development Corporation and the Australian Research Council.  

• The informaton produced can be used to facilitate improved control efficacy 
with a decreased reliance on chemical control methods. 

• The outputs will have implications for development of Integrated 
PestManagement strategies for the whole of the grains industry well beyond 
slugs in canola. 

GRS81 • Since graduation, the scholar has worked as a postdoctoral researcher in 
wheat pre-breeding at the National Institute of Agricultural Botany (United 
Kingdom). 

• The project provided significant, original documentation of genetic variation 
and its potential causes in field populations of F. pseudograminearum from 
the Australian grain belt, and offers numerous potential avenues for 
futureresearch on this agriculturally significant pathogen. 

GRS82 • Since graduation, the scholar has been committed to raising a family but has 
also worked casually as a laboratory demonstrator in plant biology at 
Murdoch University.  

• The principal end outcome of this study was to provide the grains industry 
with a resistance gene(s) that could lead to crop varieties that are resistant 
to this pathogen either through syntemic comparison facilitated by marker 
assisted selection or bygenetic modification in an acceptable political climate.  

• To this end this research identified a QTL on LG6 of M. truncatula that hada 
major effect on resistance to P. medicaginis. This information has been 
passed on to lucerne and chickpea breeders. 

GRS83 • Since graduation, the scholar has taught biology to first year university 
students at La Trobe University.   

• The scholar currently teaches biology and chemistry to first year students 
undertaking agriculture and equine studies at NMIT.  

• Expressions of the At39 gene in crops may provide a novel means of 
obtaining resistance against a range of pathogens.  

GRS85 • The scholar worked at the Department of Agriculture and Food Western 
Australia (DAFWA) before taking study leave to undertake their PhD studies. 

• Since graduation, the scholar has returned to the DAFWA and currently works 
as a research officer in the Dryland Research Institute.  
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• The cytological and genetic data generated by this projectresulted in the 
reclassification of the common WesternAustralian wheat-belt weed variety of 
S. tragussubsp.tragus to S. australis. 

• As native species, these taxaof the Salsola genus can now be conserved in 
the Australian States in which they originated, although they will still need 
tobe controlled where they have expanded into agricultural regions. 

GRS87 • Since graduation, the scholar has worked as a trainee patent attorney for a 
patent attorney company in Melbourne.   

• No outcomes have been identified. 
GRS88 • Since graduation, the scholar has worked as a systems analyst scientist at 

the Department of Primary Industries Victoria.  
• The scholar currently works as a forest and fire planner at the Department of 

Sustainability and Environment Victoria.  
• The improved understanding of the role of the toxin sirodesmin in blackleg 

will be important in future research resource allocation concerning blackleg.  
GRS89 • Since graduation, the scholar has worked as a food technologist (noodle 

product specialist) at the Australian Wheat Board. 
• The scholar currently works as a cereal chemist at DAFWA.  
• The project has produced optimal analytical procedures for the analysis of 

selected vitamins in Asian noodle products and ingredients, strategies for the 
microencapsulation of water soluble food components, and prospects for 
using pulse grains in the form of flours, in combination with wheat flours for 
the formulation of staplefoods. 

• There is potential for theuse of commercial enzyme preparations as 
ingredients in the manufacture of both whitesalted and yellow alkaline Asian 
noodles. 

GRS91 • Since graduation, the scholar has worked as a research officer at the National 
Renewable Energy Laboratory in the United States.  

• The improved understanding of the processes involved in lignin 
depolymerisation can eventually help in providing a lignin depolymerisation 
method that turns the low value lignin by-product into a valuablefeed stock. 

GRS94 • Since graduation, the scholar has worked as a postdoctoral research fellow at 
the University of California (United States) but has since returned to Australia 
and is looking for work.  

• The study was the first comprehensive analysis of wheat responses induced 
during CR and provides new insights into the host processes potentially 
involved in wheat defences against Fusarium pathogens.  

GRS100 • Since graduation, the scholar has worked as a researcher at Cereal Partners 
Worldwide in Victoria, Australia. 

• Australian wheat exporters may use the data generated from this research to 
persuade the Asian flour mills to look into using Australian soft wheats which 
have weak dough strength and extensible dough properties for 
manufacturing charsiew bao flours. Western White from the USA is not ideal 
for Quandong style char siew bao but is used by processors in Asia. An 
Australian premium soft grade could meet the market requirements if quality 
parameters are 7.5 to 8% protein, weakdough strength, moderate to high 
extensibility and low flour swelling volume. 

• In addition, the information gathered from this research will be fed into the 
soft wheat breedingprogram at the Department of Agriculture and Food 
Western Australia to help develop premium soft wheat varieties that are 
suitable for major Asian soft wheat products. 
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Survey of Scholarship Recipients and Supervisors 

To assemble the information on the scholar’s career paths reported in Table 5, 
surveys of both scholarship recipients and their supervisors were undertaken.    
 
Two separate surveys were designed, one for scholarship recipients and the other for 
supervisors. In total, the survey population included twenty-one supervisors and 
twenty-three scholarship recipients (two supervisors supervised two scholars each). 
The contact details of the scholarship recipients and supervisors were compiled with 
the assistance of GRDC and from internet searches. Attempts were made to 
telephone all supervisors and scholarship recipients whose telephone details were 
known to seek their cooperation with the survey. The appropriate survey was then 
emailed to all supervisors and scholarship recipients whose email details were 
known.  
 
The supervisor survey was emailed to all twenty-one supervisors and eighteen 
responded. The scholarship recipient survey was emailed to seventeen scholarship 
recipients and twelve responded. Contact details for the other six scholarship 
recipients were either unknown or incorrect.  
 
Survey Results 

Apart from the information included in Table 5, some of the key results of the two 
surveys are reported below. 
 

1. The scholarship recipients were asked to rank in order of importance the factors that 
most influenced them in applying for the scholarship. The range of factors included:  

a. Wanted to pursue a career in the grains industry 
b. Already had knowledge and/or experience in the grains industry 
c. Wanted to pursue a career in an agricultural industry 
d. Wanted to obtain the financial support via the scholarship 
e. The expertise and networks of your supervisor 
f. Other, please specify 

 
Eight of the twelve respondents ranked ‘Wanted to obtain the financial support via 
the scholarship’ as either the most important factor or the second most important 
factor. This was followed by five respondents who ranked ‘Wanted to pursue a career 
in the grains industry’ as their most or second most important factor. The factor that 
was least ranked as the most or second most important factor was ‘Wanted to 
pursue a career in an agricultural industry’. 
 

2. The scholarship recipients were asked what their most likely action would have been 
if they had not received their scholarship from GRDC. Of the twelve respondents, 
seven indicated that they would have applied for other PhD scholarships and 
undertaken their PhD in grains research. Three respondents indicated that they 
would have continued in or joined the workforce and would not have undertaken 
their PhD. 
 

3. The scholarship recipients were asked what personal benefits they have gained from 
their PhD. The most commonly experienced benefit amongst the twelve respondents 
was the ability to take on greater and more enjoyable challenges. This was closely 
followed by the ability to work at the forefront of their chosen field and the ability to 
make a higher level contribution to the Australian grains industry and their 
disciplinary area. 



_________________________________________________________________ 
Agtrans Research                                                                                 Page 21 

 

 
4. The scholarship recipients and supervisors were asked several questions to 

determine whether or not the scholarship recipient is currently working in Australian 
grains research, and what the likelihood is that they will either remain in or re-enter 
Australian grains research. Of the twenty-three scholarship recipients, eight are 
currently working in Australian grains research. Six of these eight scholarship 
recipients responded to the survey and all six respondents indicated that they were 
‘Highly likely’ to remain in Australian grains research. The remaining fifteen 
scholarship recipients who are currently not working in Australian grains research 
include five that are working overseas, three that are not in the workforce, six that 
are working in Australia but not in grains research and one scholarship recipient 
whose current position is unknown. Responses were received by two of the five 
scholarship recipients who are working overseas and both indicated that they would 
re-enter Australian grains research if there were suitable job opportunities available. 
Four scholarship recipients who are currently working in Australia but not in grains 
research responded, two of which indicated that they were ‘Unlikely’ to re-enter 
whilst ‘Likely’ and ‘Highly likely’ was the response of the other two respondents. No 
responses were received by those currently not in the workforce and by the 
scholarship recipient whose current position is unknown. 
 

5. The fifteen scholarship recipients who are currently not working in Australian grains 
research were asked what factors influenced this. Supervisors were also asked a 
similar question to assist with obtaining information where contact could not be 
made with the scholarship recipient. The factor most common to the respondents 
was ‘No suitable positions available in Australian grains research’ and the second 
most common factor was ‘Raising a family’. Other factors that were mentioned 
include ‘Improved financial opportunities outside of grains research’ and ‘Wanted to 
experience working overseas’. 
 

6. The scholarship recipients were asked whether or not they would be interested in 
being a part of a GRDC alumni group. Of the eleven respondents, seven indicated 
that they are interested and four indicated that they are not interested. There was 
only one suggestion made with regards to a prospective GRDC alumni group which 
was to receive electronic newsletters via email.  
 

7. Both scholarship recipients and supervisors were asked about the resulting benefits 
from the scholarship project. Responses were received for nineteen out of twenty-
three scholarship projects. As reported by seventeen projects, the most common 
benefit was building capacity in a particular field followed by twelve projects that 
reported providing benefits to industries other than grains. Direct industry benefits 
were reported as a result of eight of the projects. Nine projects reported providing 
indirect industry benefits by contributing to scientific knowledge which would, as a 
result of further R&D, deliver industry benefits in five to ten years. Likewise, five 
projects reported delivering benefits in ten to fifteen years and three projects did not 
specify a time period but reported delivering indirect industry benefits.  
 

8. The supervisors were asked whether there has been and will be a capacity gap in the 
scholarship recipients’ disciplinary area. All respondents indicated that there was a 
capacity gap when the scholarship was awarded and the gap is expected to exist into 
the future.  
 

9. The supervisors were asked whether they think the GRDC scholarship scheme helps 
to orientate careers into Australian grains research. All respondents indicated that 
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the scholarships do orientate careers into Australian grains research. In addition, one 
respondent commented on the importance of attracting top students into research in 
plant agriculture in general, as opposed to grains-specific research. This is 
recognised as a result of expected leakages in and out of grains research to and from 
other plant-based industries.  
 

10. The supervisors were asked to identify the main benefits to the grains industry from 
the research scholarship scheme. All respondents indicated that the scholarship 
scheme builds research capacity for the future and provides industry benefits in both 
the short and long term. 
 
Survey Implications 
The results indicate that the majority of the scholarship recipients would have 
undertaken their PhD in grains research regardless of receiving the scholarship. This 
suggests that for the majority, no new capacity would have been built as a result of 
the scholarships, assuming they would have been successful in acquiring an 
alternative scholarship. However, the results also indicate that without the 
scholarship, some would not have undertaken their PhD. In these cases, some 
research capacity has still been built.  
 
The results indicate that there are more scholarship recipients currently not working 
in Australian grains research than there are working in Australian grains research. 
Further results indicate that the most common reason why a scholarship recipient is 
not working in Australian grains research is because there are no suitable positions 
available. This could imply that research capacity is being built in disciplinary areas 
that are not experiencing capacity shortages and as a result the capacity built is 
being leaked out to other industries and countries. This is in conflict with the views of 
the supervisors who all reported a current capacity gap in their scholar’s disciplinary 
area. 
 
Over 60% of the former PhD scholars who responded to the survey stated that they 
would be interested in being a part of a GRDC alumni group. The objectives, benefits 
and costs of forming such a group could be considered further by GRDC. 
 
Capacity Gaps, Capacity Planning and Scholarship Priorities     

It is recognised that the relationship between such items as identified capacity gaps, 
response timing, advertising scholarship priority fields, and postdoctoral job 
opportunities is complex and there are many factors and uncertainties that influence 
success in planning to avoid shortages and/or overcapacity. 
 
At the time of awarding the scholarships addressed in this evaluation, there was no 
formal process applied by GRDC to identifying potential future gaps in disciplines 
where research capacity needed to be built. Only recently has one Line of Business 
(Varieties) attempted to study the existing scientific resource capacity related to field 
crop variety research and development (GRDC, 2006). However, it is not known 
what specific changes were made to the research scholarship scheme as a result of 
this report. The study found that the gender and age balance was skewed towards 
older males, but that the aggregate picture of GRDC’s capacity building efforts was 
“okay”. Some of the strategies for improvement suggested were to move from a 
project/discipline focus to a person focus, and to help provide ‘intern’ positions at 
graduate and postgraduate levels. 
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The study also stated that advertising scholarships at postgraduate level is too late 
and that GRDC programs could be aimed more at an earlier stage to attract new 
students into agriculture. This is supported by another study that suggested GRDC 
invest in undergraduate scholarships to encourage secondary students to study 
agricultural science at a tertiary level (GRDC, 2010a).  
 
Grains-related research is conducted also by PhD scholars that are not funded by the 
scholarship scheme. Instead, PhD scholars can be part of the project team of a GRDC 
funded R&D project and receive funding from the project itself. This would 
presumably build research capacity for the future. At present, there is no tracking of 
these students and they have no direct impact on the allocation of research 
scholarships (Merrilyn Baulman, pers.comm., 2011). It may be in GRDC’s interest to 
investigate and compare the quality of the capacity that is built from direct project 
involvement and from the scholarship scheme.  
 
Several capacity building strategies could be considered in future by GRDC: 

(i) Extending the study conducted for the Variety Line of Business to all GRDC 
Lines of Business. 

(ii) Regular audits of human resource supply including age structure and 
longitudinal studies to establish leakages in and out. 

(iii) Studies of likely demand for human resources across different disciplines 
relevant to GRDC’s likely future research activities. If such studies were 
undertaken, specific GRDC research needs should be considered and not just 
the general shift to biotechnology/molecular biology fields where resources 
are likely to be more leaky. For example, plant breeders and field trial 
specialists will still be required in future and such disciplines may be harder to 
service without specific training whereas molecular biologists may ‘leak in’ 
from other fields.     

 
 

5. Benefits 
 
Two types of benefits are defined here: research capacity building and industry 
benefits emanating from the specific research carried out under the scholarship 
projects themselves. 
 

Capacity Building 
The principal benefit is the increase in future research capacity for the grains 
industry that is driven by the scholarship scheme. 
 
It is accepted that there are likely to be continuing leakages in and out of grains 
research and the extent of this leakage may increase as research moves away from 
field research to areas such as biotechnology and molecular biology.  
 
While it has been possible to determine leakage out of grains research at one point in 
time for a given number of scholarship recipients, it was not possible to measure 
leakage in. Measuring leakage in or measuring leakage in and out over time would 
require a regular survey of grains research personnel and continual follow up of past 
scholarship recipients.  
 
Despite the array of research scholarships offered by other RDCs and institutions, it 
is recognised that GRDC has a responsibility to support capacity building in research. 
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Given that leakages in and out of industries are inevitable, it is particularly important 
that GRDC contributes to Australia’s overall scientific capacity.  
 
The capacity built is assumed to be valuable to future research and in the absence of 
research capacity building investments, the effectiveness of research in the future 
may be curtailed. If shortages in particular research areas appear in future, it may 
take considerable time to correct such shortages. 
 
The capacity built will be more valuable if the additional capacity built is in the 
research areas that are in future demand. This kind of capacity planning has had 
only limited attention by GRDC in the past. While there would be no guarantee of an 
improved outcome, such capacity planning initiatives would seem worthwhile. 
 
Potential Industry Benefits 

Apart from enhancing future research capacity, the scholarship projects have or are 
likely to contribute to a number of potential industry benefits, as described below. 
Most of these benefits are uncertain and further investment will be required before 
the benefits are likely to be delivered. It is expected that the majority of the benefits 
will be delivered over the medium to long term. A summary of the potential industry 
benefits by scholarship project is provided in Table 6.  
 

Improved crop yields 

A number of projects in the Varieties and Practices Line of Business are likely to 
contribute to improved crop yields. In general, the projects have or are likely to 
contribute to the development of improved varieties and better management 
practices that will lead to improved yields in the future. For example, GRS52 
identified putative chickpea genes that may, after further verification and breeding, 
provide effective resistance to ascochyta blight and consequently improve the yield 
of chickpea.  
 
Reduced industry costs 

A number of projects in the Varieties and Practices Line of Business are likely to 
contribute to reduced industry costs. In general, the projects have or are likely to 
contribute to scientific knowledge on pests and diseases that affect grains. This may 
lead to the development of more resistant varieties and better management 
practices and as a result, the costs of controlling the pest or disease will be reduced. 
For example, GRS85 identified Salsola tragus to be native to Australia and as a 
result, will effectively reduce the control costs of this formerly known invasive weed.          
 
Increased demand 

Several projects, mainly in the New Products Line of Business, have or are likely to 
contribute to increased demand for Australian grain. In general, the projects have or 
are likely to contribute to the improvement of existing products, development of new 
products and the expansion into new markets. For example, GRS100 generated data 
to support the use of Australian soft wheats for the manufacture of char siew bao in 
Asia. Australian wheat exporters may use this information to promote Australian soft 
wheats in Asia and consequently increase demand.  
 
Efficiency gains in research resource allocation 

Two projects in the Practices Line of Business have had or are likely to have 
implications for policy or research resource allocation. For example, GRS88 identified 
that the toxin sirodesmin is not a crucial determinant of blackleg disease. The 
improved understanding of the role of the toxin sirodesmin in blackleg has or will 
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likely have important implications in future research resource allocation concerning 
blackleg.   
 
Improvements in natural resource management  

A number of projects are likely to contribute to improvements in long-term natural 
resource management issues via reduced use of pesticides, ecological understanding, 
salt tolerance, and dryland salinity management.   
 

Table 6: Summary of Potential Industry Benefits by Project 
 

Project 
numbers by 

Line of 
Business 

Improved 
crop yields 

Reduced 
costs 

Increased 
demand 

Efficiency 
gains in 
research 
resource 
allocation 

Improvements 
in natural 
resource 

management  

Varieties 

GRS52 √ √   √ 
GRS56 √    √ 
GRS66 √     
GRS67 √     
GRS71 √     
GRS74   √   
GRS81       
GRS82 √ √   √ 
GRS83 √ √    
GRS87       
Practices 

GRS65     √ √ 
GRS68 √ √    
GRS70 √ √   √ 
GRS72 √ √    
GRS73 √     
GRS77 √ √   √ 
GRS80 √ √    
GRS85  √   √ 
GRS88    √ √ 
GRS94 √ √   √ 
New Products 

GRS89   √   
GRS91   √   
GRS100   √   

 
Overview of Benefits  

An overview of benefits in a triple bottom line categorisation is shown in Table 7. 
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Table 7: Categories of Benefits from the Investment 

 
 Levy paying 

industry and its 

supply chain 

Spillovers 

Other 

industries 

Public Foreign 

Economic Improved crop 
yields 
 
Reduced costs 
 
Increased 
demand 
 
Efficiency gains in 
research resource 
allocation 

 Efficiency gains 
in research 
resource 
allocation 

 

Environmental Improved natural 
resource 
management  

 Improved 
natural 
resource 
management  

 

Social Increase in future 
research capacity  
 
 

Increase in 
future 
research 
capacity of 
other plant 
based 
industries 
due to 
leakage out   

Increase in 
future research 
capacity of 
other sectors of 
the economy   
 
 

Increase in 
future 
research 
capacity  
 

 
 

Public versus Private Benefits  

The benefits identified from the investment are a mixture of private and public 
benefits. Private benefits will accrue to scholarship recipients as well as grain 
producers who will benefit in the future from increased research capacity and from 
the research outputs produced by the scholarship projects. 
 
The public benefits will include an increased research and scientific capacity for 
Australia as a whole and increased efficiency of resource allocation for industry and 
government from specific scholarship projects.  
 

Benefits to other Primary Industries 

Potential benefits may accrue to other non-grain primary industries through leakage 
of scholarship recipients to research fields in other industries. 
 

Distribution of Benefits along the Grains Supply Chain  

Any initial economic benefits to grain producers will likely be shared with others 
involved in the grains supply chain.   
 
Benefits Overseas 

Potential benefits may accrue to industries overseas through leakage of scholarship 
recipients to other countries. There may also be some small benefits to overseas 



_________________________________________________________________ 
Agtrans Research                                                                                 Page 27 

 

consumers of Australian grain products from specific market-related scholarship 
projects. 
 

Match with National Priorities  

The Australian Government’s National and Rural R&D Priorities are reproduced in 
Table 8. 
 

Table 8: National and Rural R&D Research Priorities 2007-08 
 

Australian Government 

National Research 

Priorities 

Rural Research Priorities 

1. An environmentally 
sustainable Australia 

2. Promoting and 
maintaining good health 

3. Frontier technologies for 
building and 
transforming Australian 
industries 

4. Safeguarding Australia 

1. Productivity and adding value  
2. Supply chain and markets  
3. Natural resource management  
4. Climate variability and climate 

change  
5. Biosecurity  
 

Supporting the priorities: 

1. Innovation skills  
2. Technology  

 
GRDC’s investment in the scholarship scheme will specifically contribute to National 
Research Priority 3 and to Rural Research Priorities 1, 2 and 5 as well as the two 
supporting priorities.     
 
Additionality and Marginality  

Building research capacity has been a long-standing commitment of GRDC. In the 
case of reduced or no government funding, research scholarships would still be 
funded but the number of scholarships would most likely fall in proportion to any 
government funding reduction. A summary is provided in Table 9. 
 

Table9: Potential Response to Reduced Public Funding to GRDC 
 
1. What priority were the projects in this 

cluster when funded? 
Medium to High  

2. Would the GRDC investments still 
have been made if 50% less public 
funds were available to GRDC? 

Yes, to the extent of about 50% of actual 
funding   

3. Would industry and others have 
funded this cluster if no public funds 
were available to GRDC? 

Yes, to the extent of about 25% of actual 
funding 

 
 

6. Pathway to Adoption 
Capacity building investments, such as the scholarship scheme described here, 
produce predominantly long-term incremental benefits through a wide range of 
future research initiatives. 
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The key outcome from the scholarship recipient’s viewpoint was the opportunity to 
excel at research and most appeared to have delivered this outcome by the PhD 
awards bestowed.  
 
During this process, there were advances made to understanding and knowledge 
across a range of disciplinary areas related to the grains industry. Few of the 
research outputs are likely to directly lead to industry benefits in the short term.  
However, the contributions to knowledge from the twenty-three scholarship projects 
are likely to be utilised in ongoing research, much of which will provide benefits to 
the industry over time. It has not been possible in the time devoted to this economic 
evaluation to follow through specifically on the range of potential industry benefits 
that these scholarship projects have delivered or are likely to deliver. 
 
The capacity building benefits will also accrue to the grains industry over time. The 
pathway to this benefit being delivered is influenced by a number of factors, mainly 
leakage in and out of grains research which is in turn influenced by a number of 
factors. Examples of factors that influence leakage in and out include changing 
opportunities, family commitments, overseas travel and insufficient positions in 
Australian grains research. 
 
GRDC is also in a position to influence the realisation of benefits. If GRDC can 
coordinate capacity building in disciplinary areas that meet future research needs, 
then leakages in and out of grains research can be minimised. It is recognised that 
capacity planning is a difficult task given the range of influential factors, many of 
which cannot be predicted or controlled. However, it is suggested that a more 
objective attempt to match scholarship projects to future research needs should be 
considered.   
 
 

7. Measurement of Benefits 
 
The following section attempts to value some of the benefits that have been defined. 
 
Benefits Valued 

There is only one benefit valued in the following analysis. It is: 
• Capacity building benefits to the Australian grains industry and Australia as a 

whole due to the additional research capacity built as a result of GRDC’s 
investment in the scholarship scheme 

 
Benefits not valued include: 
• Potential industry benefits due to the knowledge generated by the scholarship 

projects 
• Personal benefits associated with the increase in an individual’s research capacity 
• Capacity building benefits to overseas industries due to leakage out of Australian 

grains research 
 

Additional Research Capacity for the Australian Grains Industry  

Of the twenty-three scholarship recipients, only eight are currently working in 
Australian grains research.  Six are working in Australia but not in grains research, 
five are working overseas, three are not in the workforce. There is one scholarship 
recipient whose current position is unknown. This information was compiled from the 
scholarship recipients and supervisors via the surveys, and from internet searches. 
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The survey was sent to seventeen scholarship recipients whose contact details were 
known and twelve responded to the survey. Of the twelve, nine(75%) indicated that 
they would have completed their PhD regardless of receiving a GRDC scholarship. 
Three (25%) indicated that they would not have undertaken their PhD studies if they 
had not received the scholarship. Therefore, it is assumed that the additional 
research capacity built that can be attributed to GRDC’s investment in twenty-three 
scholarships is at least three.  
 
It is unknown what action the remaining eleven scholarship recipients (6 who were 
not contactable and 5 who did not respond to the survey) would most likely have 
taken if they had not received a GRDC scholarship. Based on the survey results, it is 
assumed that 25% of the remaining eleven scholarship recipients would not have 
undertaken their PhD studies if they had not received the scholarship. Therefore, an 
additional three people are assumed to have received training as a result of GRDC’s 
investment.  
 
Due to the scholarship scheme, additional research capacity has been built in a total 
of six people out of twenty-three. However, not all of these six can be assumed to 
have added research capacity to the grains industry. Based on the current 
occupations of the twenty-three scholarship recipients, only one third (8 of the 23) 
are currently employed in grains research in Australia. Hence, it is assumed that only 
two of the six are adding to grains research capacity. 
 
From Australia’s point of view, the scholarship scheme has increased the nation’s 
research capacity by an additional six people. This is viewed as a national capacity 
benefit.  
 
Leakage in and out of Australian grains research at any one point in time is likely to 
change with time. For example, past scholarship recipients currently working 
overseas may return to work in Australia and vice versa. It is difficult to make more 
authoritative assumptions without regular human resource audits or longitudinal 
studies. 
 
Valuing the Additional Research Capacity   

The method used to value an increase in research capacity is to estimate a gross 
annual value on the benefits from grains research and attribute part of that value to 
those with PhD qualifications. This was achieved through the following steps. 
 
1. The total annual investment (GRDC and others) in GRDC research projects was 

estimated. 
2. Based on a random survey of GRDC project proposals, the proportion of GRDC 

funding expended on salaries of those who hold a PhD qualification was estimated 
at 17.4%. The total annual expenditure on salaries of PhD holders was then 
estimated.  

3. The number of PhD holders engaged with GRDC research projects was estimated 
based on the average salary of a PhD holder, which was assumed to be $100,000 
per annum.  

4. The investment by GRDC in 2011 was $112.4 million. Assuming a leverage ratio 
of GRDC funding to total funding of 1 to 2.56, the total investment in grains 
research associated with GRDC is estimated at $288 million per annum based on 
the 2011 year. The average benefit-cost ratio of GRDC funded research is 
estimated at 3.3 to 1, based on previous GRDC impact assessments (GRDC, 
2011). An investment of $288 million per annum therefore would be expected to 



_________________________________________________________________ 
Agtrans Research                                                                                 Page 30 

 

provide undiscounted benefits of $1,361 million per annum assuming a lag of five 
years between the investment and the stream of benefits accruing, given a 
discount rate of 5%.   

5. A proportion of this undiscounted benefit each year was attributed to the 
involvement of PhD holders in the research projects; the annual expenditure on 
PhD holders employed in GRDC projects was estimated as 17.4% of the total 
expended; so 17.4% of the annual benefit (17.4 % of $1,361) or $237 million 
was attributed to the component of total benefits attributed to PhD holders. 

6. Based on an average salary of $100,000 per annum for a PhD holder and 503 
PhD holders employed in GRDC projects, meant that $472,000 was estimated as 
the annual undiscounted benefit attributed to one PhD holder.  

7. This benefit is assumed to be partially reduced but not lost altogether if non-PhD 
personnel took their place due to a shortage of PhD holders. The loss of 
effectiveness of research from a reduction of one PhD was assumed to be 50% of 
the estimated annual benefit produced by one PhD holder (that is, a non-PhD 
holder is assumed 50% less effective than a PhD holder). The avoided annual loss 
of benefits by adding two PhD trained personnel to research capacity in grains is 
therefore $472,000 x 2 x 50% ($472,000 per annum commencing in 2009).       

8. The benefits and costs of the investment in the scholarship scheme were 
discounted to 2010/11. 

9. The national benefits were also estimated based on the total additional 6 PhD 
units that were trained, including the 2 that were retained in the grains industry. 
It is assumed that the other 4 PhD units not working in grains research is of 
similar value of a PhD unit in the grains industry (as already calculated in the 
above steps).  

10. It is assumed that the capacity benefits to the grains industry and Australia begin 
the year after the last year of investment (2008/09). The benefits are assumed 
to last 30 years until the year ending June 2038, when it is expected that the PhD 
units retire from the workforce.   

 
Summary of Assumptions 

A summary of the key assumptions made is shown in Table 10. 
 

Table 10: Summary of Assumptions 
 

Variable Assumption Source 

Additional Research Capacity  

GRDC scholarship recipients 
who would not have 
undertaken their PhD 
without the scholarship 

6 Based on survey 
results   

National research capacity 
built  

6 PhD trained personnel  Based on above  

GRDC scholarship recipients 
who are currently working 
in Australian grains 
research  

One third  Based on survey 
results (8 of the 23 
recipients) 

Additional capacity built for 
the Australian grains 
industry  

2 PhD trained personnel  6 x one third  

Valuing the Additional Research Capacity  

Average annual GRDC $112.45mper annum Based on GRDC 
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investment in GRDC 
research projects 

investment in years 
ending June 2010 
and 2011 (GRDC, 
2010b) 

Proportion of total project 
funding contributed by 
GRDC  

39% Based on Impact 
Evaluation data  
(GRDC, 2011)  

Total annual investment in 
GRDC research projects  

$288 m per annum 112.45/0.39 

Proportion of project 
funding expended on 
personnel with PhD 
qualifications 

17.4% Based on proposals in 
a sample of projects  
evaluated by Agtrans 
Research  

Total expenditure on 
salaries of PhD holders 

$50 m per annum 288 x 0.174 

Average salary of 
researchers holding a PhD 
including on costs  

$100,000 per annum  Agtrans Research  

Number of PhD holders 
employed in Australian 
grains research  

502 $50m/ $100,000 

Average benefit-cost ratio 
of GRDC investment   

3.27 to 1 Based on Impact 
Evaluation data  
(GRDC, 2011)  

Annual benefit from 
investment of $288 m per 
annum that provides a 
benefit-cost ratio of 3.27 at 
a 5% discount rate and with 
benefits commencing five 
years after investment in 
R&D 

$1,361 m per annum  Agtrans Research  

Benefit assigned to one PhD 
holder 

$472,000 per annum  $1,361 m 
x0.174/502 

The loss of effectiveness of 
research from a reduction 
of one PhD unit 

50% of the estimated annual 
benefit from one PhD unit  

Agtrans Research  

First year of benefits Year ending June 2009 Year after the last 
year of investment 

Last year of benefits Year ending June 2038 30 years from first 
year of benefits  

 
 
Results 

All past and future costs and benefits were expressed in 2010/11 dollar terms using 
the CPI. All costs and benefits were discounted to 2010/11 using a discount rate of 
5%. The base run used the best estimates of each variable, notwithstanding a high 
level of uncertainty for many of the estimates.  All analyses ran for the length of the 
investment period plus 30 years from the last year of investment (2007/08) to the 
final year of benefits assumed. 
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Investment criteria were estimated for the total investment only as the GRDC 
investment was assumed equal to the total investment. However, two result tables 
are presented, one for national benefits and one for grains industry benefits. The 
national benefits are based on the value of a PhD holder to the grains industry but 
are based on additional national capacity of 6 PhDs rather than only the 2 PhD 
holders assumed to be added to grains industry research. The investment criteria 
were estimated for different periods of benefits, year 0 being the last year of 
scholarship investment.  The investment criteria were all positive as reported in 
Tables 11 and 12. 

 
Table 11: Investment Criteria for Total Investment and National Benefits for Each 

Benefit Period 
(discount rate 5%) 

 
Criterion 0 

years 

5 

years 

10 

years 

15 

years 

20 

years 

25 

years 

30 

years 

Present value of benefits ($m) 0 7.10 12.66 17.01 20.43 23.10 25.20 
Present value of costs ($m) 3.48 3.48 3.48 3.48 3.48 3.48 3.48 
Net present value ($m) -3.48 3.62 9.18 13.53 16.95 19.62 21.72 
Benefit-cost ratio 0 2.04 3.64 4.89 5.87 6.64 7.24 
Internal rate of return (%) negative  18.8 24.9 26.2 26.6 26.7 26.7 

 
Table 12: Investment Criteria for Total Investment and Grains Industry Benefits for 

Each Benefit Period 
(discount rate 5%) 

 
Criterion 0 

Years 

5 

years 

10 

years 

15 

years 

20 

years 

25 

years 

30 

years 

Present value of benefits ($m) 0 2.37 4.22 5.67 6.81 7.70 8.40 
Present value of costs ($m) 3.48 3.48 3.48 3.48 3.48 3.48 3.48 
Net present value ($m) -3.48 -1.12 0.74 2.19 3.33 4.22 4.92 
Benefit-cost ratio 0 0.68 1.21 1.63 1.96 2.21 2.41 
Internal rate of return (%) negative  negative 7.6 10.5 11.6 12.2 12.4 

 
The quantified benefits for the grains industry are subjectively allocated to the Rural 
Research Priorities as expressed in Table 13.   
 

Table 13: Allocation of Quantified Benefits to Rural Research Priorities 
 

Rural Research Priority Allocation (%) 

Productivity and adding value  60 
Supply chain and markets  10 
Natural resource management  10 
Climate variability and climate change  5 
Biosecurity  15 
Total  100 

 
The annual undiscounted cash flows of net benefits to the grains industry for the 30 
year period from the year of first investment are shown in Figure 1.   
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Figure 1: Annual Benefit Cash Flow for the Grains Industry  
 

 
 
 
Sensitivity Analyses 

Sensitivity analyses were carried out on several variables and results are reported in 
Tables 14to16. All sensitivity analyses were performed with grains industry benefits 
taken over the life of the investment plus 30 years from the year of last investment. 
All other parameters were held at their base values. 
 

Table 14 shows a moderate level of sensitivity of the investment criteria to the 
discount rate. 
 

Table14: Sensitivity to Discount Rate 
(Total investment, Grains Industry Benefits, 30 years) 

 
Criterion Discount rate 

0% 5% (base) 10% 

Present value of benefits ($m) 14.16 8.40 5.92 
Present value of costs ($m) 2.62 3.48 4.59 
Net present value ($m) 11.54 4.92 1.34 
Benefit-cost ratio 5.41 2.41 1.29 

 
Table 15 shows the sensitivity of the investment criteria to the PhD capacity increase 
assumed for grains industry research. 
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Table 15: Sensitivity to Level of Grains Research Capacity Increase  

(Total investment, Grains Industry Benefits, 5% discount rate, 30 years) 
 

Criterion Increase in Number of PhDs  

1 2(base) 4 

Present value of benefits ($m) 4.20 8.40 16.80 
Present value of costs ($m) 3.48 3.48 3.48 
Net present value ($m) 0.72 4.92 13.32 
Benefit-cost ratio 1.21 2.41 4.82 
Internal rate of return (%) 6.4 12.4 20.7 

 
Table 16 shows the sensitivity of the investment criteria to the assumption of the 
loss of effectiveness of research due to a reduced number of PhDs.   
 

Table 16: Sensitivity to Effectiveness Loss of PhD Capacity  
(Total investment, Grains Industry Benefits, 5% discount rate, 30 years) 

 
Criterion Research Effectiveness Loss  

25% 50% (base) 75% 

Present value of benefits ($m) 4.20 8.40 12.60 
Present value of costs ($m) 3.48 3.48 3.48 
Net present value ($m) 0.72 4.92 9.12 
Benefit-cost ratio 1.21 2.41 3.62 
Internal rate of return (%) 6.4 12.4 16.9 

 
 

8. Confidence Rating 
 
The results produced are highly dependent on the assumptions made, many of which 
are uncertain.  There are two factors that warrant recognition.  The first factor is the 
coverage of benefits.  Where there are multiple types of benefits it is often not 
possible to quantify all the benefits that may be linked to the investment.  The 
second factor involves uncertainty regarding the assumptions made, including the 
linkage between the research and the assumed outcomes. 
 
A confidence rating based on these two factors has been given to the results of the 
investment analysis (Table 17). The rating categories used are High, Medium and 
Low, where: 
High:  denotes a good coverage of benefits or reasonable confidence in the  
  assumptions made  
Medium:  denotes only a reasonable coverage of benefits or some significant  
  uncertainties in assumptions made  
Low: denotes a poor coverage of benefits or many uncertainties in 

assumptions made  
 

Table 17: Confidence in Analysis of Research Scholarship Investment  
 

Coverage of 

Benefits 

Confidence in 

Assumptions 

Medium Low 
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9. Conclusions and Lessons Learned 
 
The investment supported twenty-three GRDC research scholarships over the years 
ending June 2003 to June 2008. The purpose of the scholarships was to assist high 
calibre students to carry out postgraduate study in a field relevant to the future of 
the Australian grains industry. For the scholarships under evaluation, scholars were 
selected in R&D areas that were the highest priority for GRDC at the time, with little 
attention given to identifying supply and demand characteristics for each future 
disciplinary area. 
 
As categorised by Agtrans Research, ten scholarships were awarded in each of the 
Varieties and Practices Lines of Business, and three scholarships were funded in the 
New Products Line of Business. To the knowledge of the authors, twenty-two 
scholarship recipients completed their PhD. 
 
Surveys of both scholarship recipients and their supervisors were undertaken as part 
of this evaluation. Some key results indicated that: 

• The majority of the scholarship recipients would have undertaken their PhD in 
grains research regardless of receiving the scholarship. 

• Only 8 of the 23 scholarship recipients are currently working in Australian 
grains research. 

 
The most common reason why a scholarship recipient is not working in Australian 
grains research is because there are no suitable positions available. This could imply 
that research capacity is being built in disciplinary areas that are not experiencing 
capacity shortages and as a result the capacity built is being leaked out to other 
industries and countries. This conflicts with the views of the supervisors who all 
reported a current capacity gap in their scholar’s disciplinary area. 
 
While the survey undertaken as part of this evaluation has demonstrated leakage out 
of grains research at one point in time for a given number of scholarship recipients, it 
was not possible to measure leakage in. Measuring leakage in or measuring leakage 
in and out over time would require a regular survey of grains research personnel and 
continual follow up of past scholarship recipients.  
 
Irrespective of the extent to which alternative scholarships to those of GRDC are 
available, GRDC has a responsibility to support capacity building in research in order 
to demonstrate industry confidence and leadership. Also, given that leakages in and 
out of industries are inevitable, it is particularly important that GRDC plays its part in 
contributing to Australia’s overall scientific capacity.  
 
Some grains-related research is conducted by PhD scholars that are not funded by 
the scholarship scheme. Instead, PhD scholars can be part of the project team of a 
GRDC funded R&D project and receive funding from the project itself. This would 
presumably build research capacity for the future. At present, there is no tracking of 
these students and they have no direct impact on the allocation of research 
scholarships (Merrilyn Baulman, pers.comm., 2011). It may be in GRDC’s interest to 
investigate and compare the quality of the capacity that is built from direct project 
involvement and from the scholarship scheme.  
 
The capacity built through scholarships will be more valuable if the additional 
capacity built is in the research areas that are in future demand. This kind of 
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capacity planning has had only limited attention by GRDC in the past. While there 
would be no guarantee of an improved outcome, such capacity planning could 
identify potential gaps which could then allow for strategic funding of scholarships to 
fill the gaps and potentially avoid a detrimental loss of effective future research.  
 
Several capacity building strategies could be considered in future by GRDC: 

(i) Extending the study (GRDC, 2006) conducted for the Variety Line of Business 
to all GRDC Lines of Business. 

(ii) Regular audits of human resource supply including age structure and 
longitudinal studies to establish leakages in and out. 

(iii) Studies of likely demand for human resources across different disciplines 
relevant to GRDC’s likely future research activities. 

 
Two types of benefits have been defined from the investment in the scholarship 
scheme: research capacity building and industry benefits emanating from the specific 
research carried out under the scholarship projects themselves. The principal benefit 
is the increase in future research capacity for the grains industry that is driven by the 
scholarship scheme. 
 
The research capacity building benefits to the Australian grains industry and Australia 
as a whole have been valued. In present value terms, the total investment of $3.48 
million has been estimated to produce total gross benefits to the grains industry of 
$8.40 million, providing a net present value of $4.92 million and a benefit-cost ratio 
of 2.4 to 1 (over 30 years, using a 5% discount rate). The internal rate of return was 
12.4%. 
 
These results should be considered an underestimate of the true value of the 
investment due to the difficulty in valuing the capacity benefits as attempted, as well 
as no value being attached to the knowledge generated from the research 
scholarship projects themselves. The contributions to knowledge from the twenty-
three scholarship projects are likely to be utilised in ongoing research, much of which 
will provide benefits to the industry over time. 
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