
GRDC Impact assessment RepoRt seRIes

An Economic Analysis 
of GRDC Investment in 
National Lupin Breeding 
for Southern Australia  

NOV 
11



GRDC Impact Assessment Report Series:
Title: An Economic Analysis of GRDC Investment in  
National Lupin Breeding for Southern Australia  
November 2011
GRDC Project Code: ATR00010

This report was commissioned and published by the GRDC.

Enquiries should be addressed to:
Mr Vincent Fernandes
Corporate Services
Grains Research and Development Corporation
PO Box 5367
KINGSTON  ACT  2604
Phone:  02 6166 4500 
Email:  v.fernandes@grdc.com.au 

Author:
Agtrans Research
PO Box 385
TOOWONG QLD 4066
Phone:  07 3870 4047
Email:  info@agtrans.com.au

 
ISBN No. 978-1-921779-37-4 

Published April 2012

© 2012 Grains Research and Development Corporation.
All rights reserved.

Disclaimer
Any recommendations, suggestions or opinions contained in this publication do not necessarily 
represent the policy or views of the Grains Research and Development Corporation.  No person 
should act on the basis of the contents of this publication without first obtaining specific, 
independent professional advice.
The Grains Research and Development Corporation will not be liable for any loss, damage, cost 
or expense incurred or arising by reason of any person using or relying on the information in this 
publication.



_________________________________________________________________ 
Agtrans Research                                                                                           Page 3 

 

 
Impact Assessment: An Economic Analysis of GRDC 
Investment in National Lupin Breeding for Southern 
Australia       

 

Executive Summary .......................................................................................... 4 

1. Introduction ................................................................................................. 6 

2. Current Project Investment ............................................................................ 8 

3. Outputs ..................................................................................................... 11 

4. Outcomes .................................................................................................. 14 

5. Benefits..................................................................................................... 15 

6. Pathway to Adoption ................................................................................... 18 

7. Measurement of Benefits ............................................................................. 19 

8. Confidence Rating ...................................................................................... 31 

9. Conclusions and Lessons Learned ................................................................. 31 

Acknowledgments .......................................................................................... 32 

References .................................................................................................... 32 

 



_________________________________________________________________ 
Agtrans Research                                                                                           Page 4 

 

 

Executive Summary  
The narrow-leaf lupin (Lupinus Angustifolius) is the principal pulse crop grown in 

Australia. It is used mainly as an on-farm feed for livestock and in feed mixes for 

intensive livestock production and aquaculture. Exports to Europe and Asia fluctuate 
but, despite Australia being the largest lupin producing country in the world, usually 

make up about half of Australian production. Total area grown is usually 0.5 to 1 
million hectares producing up to 1 million tonnes per annum. 

 
While profitable to grow in their own right, lupins are favoured in rotations with 

cereals where they are grown as a break crop and can contribute nitrogen to the 

next cereal crop. Western Australia is the largest producing state as lupins adapt well 
to the sandy and acidic soils. Smaller areas are grown also in South Australia, 

Victoria and New South Wales.  
 

The Australian lupin breeding program commenced over 40 years ago. Most recently 
(2004 to 2009) a breeding program jointly funded by GRDC and the Western 

Australia Department of Agriculture and Food has produced a number of new 

narrow-leaf lupin varieties with increased yield and improved resistance to pest and 
disease over the previously available varieties. Three new varieties were released in 

the seven year period before 2009. These were varieties Mandelup, Coromup and 
Jenabillup. 

 

This economic evaluation refers to two current GRDC investments (2009-2014) in 
lupin breeding for Southern Australia (Projects DAW00181 and DAS00112). Project 
DAW00181 funds the continuation of the mainstream Australian lupin breeding 

program. Project DAS00112 funds an evaluation program of breeding lines suitable 

for the smaller Australian narrow-leaf lupin industries based in South Australia and 
Victoria.    

 

The most visible outputs of the lupin breeding and evaluation investments will be 
new varieties. Important traits for which to breed have been yield, disease and pest 
resistance, and herbicide tolerance. Improvements in these traits were delivered in 

the new varieties released between 2004 and 2009. These traits continue to be 
foremost in importance in the current investments being funded.  Higher yields and 
disease resistance can translate into higher profits from the lupin crop, in turn 

increasing the attractiveness of lupins in a cereal rotation.  

 
The investment in the two projects (DAW00181 and DAS00112) is expected to 
produce a number of benefits some of which have been valued in this analysis. The 

total investment of $15 million (present value terms) has been estimated to produce 
total gross benefits of $56 million (present value terms) providing a net present 
value of $41 million, a benefit-cost ratio of 3.7 to 1 (over 30 years, using a 5% 

discount rate) and an internal rate of return of 16%. 

 
A summary of the benefits from the current investment is shown in the following 
table. 
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Levy Paying Industry Spillovers 

Other Industries Public Foreign 
Economic benefits 
 

Contribution to future 
releases of new higher 

yielding varieties with 
disease and aphid 

resistance  and herbicide 

tolerance  

 

Potential for increased area 
of lupins grown in cereal 

rotations with associated 
productivity and 

sustainability benefits  

 

Increase in capital value of 

lupin germplasm in the 
program between 2009 and 

2014 
 

Small contribution to 

promotion of Jenabillup in 

the eastern states   

 
 

Increased area of 
lupins grown on 

mixed enterprise 
farms with benefits 

to livestock 

industries   

Nil Nil 

Environmental benefits 

 

Reduced use of chemicals 
(herbicides and fungicides) 

in lupin crops and crops 
with lupins in the rotations     

Nil Reduced use of 
chemicals (herbicides 

and fungicides) in lupin 
crops and crops with  

lupins in the rotations     

Nil 

Social benefits 

 

Improved farmer well being 

through reduced chemical 

use by farmers 

Nil Reduced chemical use 

resulting in reduced 

potential impact on 

regional well being    

Nil  
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1. Introduction 
 

Lupins are the principal pulse crop grown in Australia. The principal use of lupins is 

as a stockfeed for livestock, including an on-farm livestock feed, intensive livestock 
production and aquaculture. Human consumption of lupins in Australia is small 

compared with that of the animal industries. 
 

Lupin exports fluctuate according to production and prices but usually make up about 
half of total Australian production. Most exports are from Western Australia and 

major destinations are countries in the European Union and Asia.  

 
Australia is the largest producing country of lupins in the world but production 

fluctuates significantly with annual tonnages varying between 0.5 and 1.5 million 
tonnes.   The narrow leafed lupin (Lupinus angustifolius) is the major lupin type 

grown in Australia and usually contributes at least 95% of total lupin production. 
 

Being a legume lupins are favoured in rotations with cereals where they can 

contribute nitrogen to the next cereal crop, as well as provide a disease break and 
help control weeds in a following cereal crop. Lupins are generally sown around May 

and harvested in late spring. Western Australia is the largest producing state as 
lupins adapt well to the sandy and acidic soils (ABARE, 2007). Lupins are grown also 

in South Australia, Victoria and New South Wales.  

 
Areas, yields and total tonnages for Australian lupins in recent years are provided in 
Table 1.  
 

Table 1: Areas, Yields and Tonnages for Australian Lupin Production 
   

Year ended June  Area (‘000 ha) Yield (tonnes per 

ha )  

Production (‘000 

tonnes)   

  

2004 851.0 1.39 1,180.0 

2005 845.0 1.11 937.0 

2006 808.9 1.59 1,285.0 

2007 736.4 0.64 470.3 

2008 752.2 0.88 661.9 

2009 577.0 1.23 708.0 

2010 698.0 1.18 823.0 

Average 752.6  1.15 866.5 
Source: ABARES (2010)  
 
 

The longer term trend in lupin production in Australia is shown in Figure 1.  
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Figure 1: Australian Lupin Area Harvested by Year 
 

 

 
 
Source: FAOSTAT database produced by the Food and Agriculture Organization of the United Nations 
(FAO) (by courtesy of www.mongabay.com). 

 
Past Investment  

The Australian lupin breeding program commenced in the late 1960s and has 

provided a steady increase in yield varying around 2% per annum (Buirchell, 2008). 
Most past genetic gain can be traced to the late 1970s with crosses between cultivar 

Illyarrie and four wild types from Spain and one from Morocco, plus crosses to two 
accessions from Italy and one from Israel (Buirchell, 2009). 

   

The most recently completed lupin breeding projects supported by GRDC are 
reviewed briefly in the following paragraphs in order to give some background to the 
current investments.  

 

GRDC Project DAW00105 
This project ran from July 2004 to June 2007. Two new narrow leafed lupin varieties 

were released during this period (Mandelup and Coromup).  Mandelup was released 

in August 2004 and has become the mainstream variety for the industry due to its 
higher yield (10% gain) and improved aphid and anthracnose resistance as well as 
an improved  metribuzin (herbicide) resistance compared with the then existing 

varieties (e.g. Myallie). Coromup was released in September 2006, but while it has a 
slightly lower yield than Mandelup, it has a higher protein content and is well suited 
to the growing aquaculture market as well as downstream processing for production 

of protein isolates. Other outputs from this project were further development of: 

• lines that should produce future varieties with even higher yields, disease 
resistance, herbicide tolerance and quality characteristics.   
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• screening methods for anthracnose resistance and phomopsis (stem and pod 
blight) resistance.  

• improved collaboration between the various state efforts in breeding and 

evaluation. 
 
GRDC Project DAW00156 

This two year project continued on from DAW00105 and ran from July 2007 to June 
2009. One new variety was released during this period (Jenabillup). Jenabillup is 
resistant to black pod syndrome which is prevalent in areas infested with Bean 
Yellow Mosaic virus (BYMV). This has increased the potential areas in which lupins 

can be grown in the south of WA as well as in parts of other states. Other outputs 
from the project included: 

• further development of lines that should produce future varieties with even 

higher yields, disease and aphid resistance, herbicide tolerance and 
agronomic traits. 

• Analysis of yellow lupin germplasm with ability to set pods on upper lateral 

branches; however, the potential to establish a yellow lupin industry is small 

given yields, aphid susceptibility and poor adaptation to areas without high 
rainfall. 

 
 

2. Current Project Investment 
 

This evaluation refers to two current GRDC investments in lupin breeding for 

Southern Australia. As these projects are not yet completed, the following economic 
evaluation is based on expectations rather than verified benefits. Details of the two 

projects are provided in Table 2. Table 3 provides a summary of the objectives of 
each project.   

 

Table 2: Current Lupin Breeding and Evaluation Projects Funded by GRDC 
 

Project Code and Title  Other Details  

DAW00181: National 
Lupin Breeding for 

Southern Australia   

Organisation: Department of Agriculture and Food Western Australia 
(DAFWA) 

Period: July 2009 to June 2014 

Principal Investigator: Bevan Buirchell 

DAS00112: Lupin 

Evaluation for Eastern 

Australia  

Organisation: South Australian Research and Development Institute 

(SARDI) 

Period: July 2010 to June 2013 
Principal Investigator: Andrew Ware  

 

 
Table 3: Stated Objectives of the Projects   

 

Project Code and Title Stated Objectives  

DAW00181: National 

Lupin Breeding for 
Southern Australia   

• To develop new narrow-leafed lupin varieties through a flexible 

breeding program with a broad genetic base equipped to respond 
to the changing needs of growers and to new opportunities 
provided by market research and product development.  

• To supply and evaluate appropriate material in key environments 

in eastern Australia while maintaining a major focus in Western 
Australia. 
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• To maintain strong linkages with pre-breeding, agronomy and 
end-use research in DAFWA, CLIMA and CSIRO.  

• To identify new technologies and germplasm sourced through 

research collaboration and commercial partnerships nationally 
and internationally. 

DAS00112: Lupin 
Evaluation for Eastern 

Australia 

• To identify superior narrow-leaf lupin lines for South Australia and 
Victoria through evaluation of early generation (unselected) lines 

from the Western Australia (WA) breeding program across the 
range of target regions. 

• To provide information generated to the national lupin program 

through the WA and NSW lupin programs to facilitate the efficient 
release of varieties nationally, as well as the identification and 
promotion of regionally/locally superior cultivars and the 

determination of genetic traits for inclusion in the breeding 
programs.  

 
There is no specific lupin industry strategic plan. However, there is a broad pulse 

industry business plan 2009-2014 (Pulse Australia, 2010). Also, there is a breeding 
strategy for pulses as a whole driven by Pulse Breeding Australia (PBA) (Ahmad, 

2010). PBA is an unincorporated joint venture between the GRDC, Pulse Australia, 
the University of Adelaide, the SA Research and Development Institute (SARDI), the 

Victorian Department of Primary Industries (DPI VIC), the NSW Department of 

Industry and Investment (I&I), Queensland Department of Primary Industries and 
Fisheries (QDPI&F) and the Department of Agriculture and Food Western Australia 

(DAFWA). 
 

While the objectives of the two current projects are in line with the broader pulse 

plan and the pulse breeding strategy, no actions specific to lupins are apparent in 
these plans and strategies. This is not surprising as lupin breeding has been in the 
PBA for only two years. The DAFWA Strategic Plan mentions improvements to grain 

industry profitability and emerging business opportunities, both consistent with the 

lupin breeding program.      
 

Investment Inputs   

Estimates of the GRDC funding by project by year for each of the two projects are 
provided in Table 4.  
 

Table 4: Investment by GRDC by Project for Years ending June 2010 to June 2014 
(nominal $) 

 

Project 2010 2011 2012 2013 2014 TOTALS 

DAW00181 1,165,000 1,165,000 1,165,000 1,165,000 1,165,000 5,825,000 

DAS00112 0 100,000 100,000 100,000 0 300,000 

TOTAL 1,165,000 1,265,000 1,265,000 1,265,000 1,165,000 6,125,000 

Source: GRDC 

 
Other project funding includes contributions from the research partners. Table 5 
provides estimates of the partners’ total investment in each of the projects for each 

year and Table 6 summarises the combined GRDC and partner investment for each 

year.  
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Table 5: Investment by GRDC Partners by Project for Years ending June 2010 to 

June 2014 (nominal $) 

 

Project 2010 2011 2012 2013 2014 TOTALS 

DAW00181 1,678,083 1,781,603 1,895,208 1,997,518 2,106,626 9,459,038 

DAS00112 0 120,887 126,752 132,878 0 380,517 

TOTAL 1,678,083 1,902,490 2,021,960 2,130,396 2,106,626 9,839,555 

Source: Partner’s (DAFWA and SARDI) investments based on project proposals 
 

NSW Department of Primary Industries (NSW DPI) contributes to this program in a 

way similar to SARDI.  However in addition, NSW DPI take lines from the WA 

breeding program through an open quarantine system and supplies seed to South 
Australia and Victoria. NSW DPI also bulk up pedigree seed for use in the eastern 

states. NSW DPI is funded via DAW00181 at a level of $165,000 per annum (Bevan 
Buirchell, pers. comm., 2011).      
 

Table 6: Investment by GRDC and Partners in the Projects for Years ending June 

2010 to June 2014 (nominal $) 
 

Year 2010 2011 2012 2013 2014 TOTALS 

GRDC 1,165,000 1,265,000 1,265,000 1,265,000 1,165,000 6,125,000 

Partners  1,678,083 1,902,490 2,021,960 2,130,396 2,106,626 9,839,555 

Total 2,843,083 3,167,490 3,286,960 3,395,396 3,271,626 15,964,555 

 
 

Project Descriptions  
 
DAW00181 

Breeding priorities set by industry and end users and acknowledged at the start of 

the project were: 
• Increased grain yield 
• Resistance to anthracnose, grey spot and phomopsis 

• Resistance to CMV seed transmission, brown spot  and Pleiochaeta root rot  

(culling strategy) 
• Height to lowest pod (low rainfall environments), lodging resistance (high 

rainfall environments) and reduced shattering  

• Good tolerance to triazines (simazine pre-emergent and metribuzin post-
emergent), particularly in the northern wheat belt of WA 

• Aphid resistance 
• Maintaining the total alkaloid level below 0.02% for all new varieties  

• Total crude protein to be retained at current levels (>30%) unless higher 
protein lines also have higher grain yields 

• Early vigour to help increase weed competition selection pressure  

• Later flowering lines that are thermoneutral to allow lupins to reach a higher 
yield potential in longer season regions (south coastal WA, lower Eyre 

Peninsula, southeast SA and higher rainfall regions of NSW) 
 

The national lupin breeding program uses a recurrent selection strategy with the 
existing germplasm (intercrossing). A description of the crossing program used is 

reported in DAFWA (2007).  
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In addition, approximately 6-8 crosses are made every year with wild or exotic 

material. The new material is then integrated into the breeding program through a 

backcrossing strategy.    
 
Molecular marker selection for the presence of the major anthracnose resistance 

gene and stem phomopsis resistance gene are used where appropriate. Markers for 
other traits are used as they are developed. Irrigated disease nurseries and glass 
house testing of lines are employed. Quality analysis of lupin seed for protein and 
alkaloid content is outsourced to the Chemistry Centre of WA.  

 
Field scale testing of advanced lines is conducted at 16 sites across WA, covering the 
8 agroecological zones for lupin production. Advanced lines are tested also in NSW 

(Wagga Wagga) and in Victoria and South Australia.         
 
Early in 2009 DAFWA and GRDC agreed to integrate the Joint Breeding Program for 

Lupins into Pulse Breeding Australia.  

 
DAS00112 
This project commenced one year later than DAW00181 and takes seed from the WA 

lupin breeding program via NSW DPI quarantine for evaluation in South Australia 
(SA) and Victoria (VIC). The project supports evaluation at sites in these two States 
in order to identify new lupin varieties with superior yield performance, quality and 

disease characteristics. General traits of improved yield, disease resistance and grain 

quality are synonymous with those of the breeding program in Western Australia. 
Special traits of interest for SA and VIC for this project are: 

• Tolerance for post-emergent applications of metribuzin on the slightly more 
alkaline and calcareous soils of SA 

• Vernalisation requirements for higher rainfall zones to reduce plant height, 
reduce intra-plant competition and increase grain yield 

Information on early generation lines from the sites is being provided to the national 

program through the WA and NSW programs so that national release of varieties can 
be assisted as well as the promotion of lines suited to regions in SA and VIC.    

 
 

3. Outputs 
A summary of the expected outputs from the projects is reported in Table 7.  

 
Table 7: Summary of Expected Outputs  

 

Project   Expected Outputs 

DAW00181: 

National Lupin 
Breeding for 

Southern 
Australia   

Expected varietal releases:  

• A variety (WALAN 2289) with high yield, metribuzin tolerance 
and anthracnose resistance to replace variety Mandelup in WA 

and the Eastern States. It is expected to be released in 2011 
with seed available to growers for the 2012 growing season. 

• A variety (01A0112-R67) was expected to be released in the 

Eastern States but this is no longer planned as WALAN 2289 is 
now preferred (Bevan Buirchell, Andrew Ware, pers. comm., 
2011). 

• A variety (WALAN 2325) with high yield, metribuzin tolerance 

and resistance to anthracnose is expected to replace variety 
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Tanjil in WA Lupinzone 1 (southern WA). It is expected to be 
released in 2012 with seed available to growers for the 2013 

growing season. 

• A variety (WALAN 2333) with high yield and suited to the low to 
medium rainfall areas. This variety will contribute to replacing 

Mandelup in parts of both WA and the Eastern States and is 
expected to be released in 2012.  

• A variety (Variety A) with high yield, resistance to black pod 
syndrome, metribuzin tolerance and resistant to anthracnose is 

expected to be released in 2014 to replace Jenabillup in WA.  

• A variety (Variety B) with high yield, high protein, metribuzin 
tolerance and anthracnose resistance is expected to be released 
in 2015 to replace Coromup in WA.  

 
Other outputs: 
• Application of glasshouse test for Grey leaf spot disease 

(detected in advanced lines in the past). 

• Molecular markers continue to be used in selection processes.  
• Crossing program reduced in 2009 and 2010 due to a 

biosecurity issue with Fusarium wilt requiring a quarantine 

growout; this constraint is no longer an issue (Bevan Buirchell, 
pers. comm., 2011).   

• A Release Advisory Group was established in 2011. 

• A scientific review of the National Lupin Breeding Program is 
expected in 2011 to assess the program’s activities, processes 
and efficiency.  

• Planned meetings (e.g. CBH, lupin processors and specialist 

industries) regarding quality issues and market opportunities 
have been carried out as opportunities have allowed. 

• A commercialisation partner (Seednet) has been accepted 

under a five year agreement to have first option on any 

varieties emanating from the program and to become involved 
in the ‘pipeline’ bulk up of potential varieties.  

• As well as the variety planned to replace Coromup (aquaculture 

market) other varieties with increased suitability to premium 
price markets in the food industries are being targeted.  

• Entry and potential assessment via yield trials of first lines from 

the later flowering types in a thermoneutral background. 

• Potential assessment of the incorporation of genes for early 
vigour with regard to yield (weed competition).    

DAS00112: 

Lupin 
Evaluation for 
Eastern 

Australia 

• In the previous year (2010) Jenabillup was released in eastern 

Australia by Vittera Seeds; although outyielding Mandelup in 
2010 by 7%, the average long-term yield improvement was 
only 1% in SA and -3% in VIC. It is best suited to longer 

growing season areas including predominantly Lower Eyre 
Peninsula and the South East in SA and small areas in southern 
Victoria. 

• Jenabillup was first available to growers in the eastern states 

for commercial plantings in the 2011 season. It was released 
by commercial partner Vittera on different dates throughout the 

2010 growing season depending on state and location, but in 
reality no growers had any opportunity to plant before the 2011 

growing season (Andrew Ware, pers. comm., 2011). 
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• Due to the long lag phase between when Jenabillup was 
released in WA and its availability to farmers in eastern states 

there was a considerable amount of time to identify the areas 

that it was best suited to growing and quantify the yield 
advantages it might have (Andrew Ware, pers.comm., 2011). 

• Jenabillup was promoted through DAS0012 and DAS00080 in 
SARDI’s Sowing Guide and Harvest Report, which are 

distributed to all South Australian growers and read more 
widely across the Southern Region. 

• Long term MET analysis shows that Jenabillup only has a 

marginal advantage over Mandelup (industry standard) of 1% 
across all areas lupins are evaluated in SA, Victoria and NSW. 
Jenabillup demonstrates a reasonably consistent 1% yield 

advantage over Mandelup across all lupin growing areas in the 
eastern states (Andrew Ware, pers. comm., 2011). 

Expected varietal releases:  

• As mentioned earlier with regard to DAW00181, some other 

varieties are likely to be released in the Eastern States in the 
next few years.   

• In March 2011, it was decided that breeder’s line 0A0112R-67 

would remain in the evaluation program and was to be placed 
before the new Release Advisory Group for possible release in 
Eastern Australia, being promoted as a Mandelup replacement 

(superior yield, improved lodging resistance and retention of 
metribuzin resistance). However, this release is no longer 
planned as WALAN 2289 is currently preferred.  

Other outputs: 

• Lines are being identified and recommended for promotion to 
National Variety Trials (NVT) in each State and to provide 
clean, sound, disease-free seed for the NVT.  

• WA lupin breeders are being provided with full results of 

performance of lines in SA and VIC each year.   
• No new lines from the WA breeding program were able to be 

evaluated in 2010 due to lack of seed produced at the 

quarantine/multiplication nursery at Yanco in NSW.  
• Screening of a number of lupin breeding lines, as well as 

released varieties, for metribuzin tolerance in South Australia 

and Victorian soil types was undertaken.   

• Special traits of interest for SA and VIC will be the vernalisation 
requirements for higher rainfall zones and the tolerance to 

post-emergent applications of metribuzin. However, 

vernalisation in the high rainfall zones is not a breeding 
objective in the breeding program currently due to germplasm 

constraints (Bevan Buirchell, pers. comm., 2011).   
• The project promoted the use of lupins at various field days, 

particularly the release of Jenabillup; articles covering varietal 
selection, pertinent agronomic issues and the risk associated 

with grazing lupin stubbles to stock were produced and 
disseminated to growers in the form of a ‘Sowing Guide’ and 

‘Harvest Report’.   
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In summary, the principal expected outputs from this investment are contributions to 
the development of new varieties targeted at improvements to varieties occupying 

particular growing environments or market niches.  

 
 

4. Outcomes 
 
Project Outcomes  

A summary of the expected outcomes from the two projects is presented in Table 8.  
 

Table 8: Summary of Expected Outcomes   

 

Project  Expected Outcomes 

DAW00181: 

National Lupin 
Breeding for 
Southern 

Australia   

• Replacement of the existing varieties of lupins with the new 

varieties grown in rotations with cereals due to their improved 
yield, metribuzin tolerance, and anthracnose resistance (WAN 
2289, WAN 2325, and WAN 2333). In the case of the black pod 

resistant variety (Variety A), this new variety would increase 
yield and lower costs. In the case of the high protein variety 
(Variety B), this would increase both yield and demand. 

• The improved tolerance to herbicides will decrease the significant 

phytotoxic effects currently experienced with yield reductions of 
up to 40%. 

• Growers who currently do not use metribuzin would have to rely 

on Brodal and simazine alone but growers are keen to use 
metribuzin for doublegee and wild radish control (Bevan 
Buirchell, pers. comm., 2011).   

• Increased area of lupins due to higher profitability. 

• Due to the screenhouse constraints and a reduction in DAFWA 
funding, breeding progress to date in the project has been 
slower than expected.  

• An improved commercialisation process has been developed that 

will result in a quicker bulking up of seed. Growers will be able to 
take advantage of improved varieties earlier than otherwise. 

DAS00112: 

Lupin 
Evaluation for 
Eastern 

Australia 

• Small contribution to rate of adoption of Jenabillup in the eastern 

states in the first year of the project.  
• Potentially new varieties of lupins released and adopted that are 

better adapted to SA and VIC environments. 

• Initial field screening trials undertaken as a first step for 
obtaining a permit for the safe use of metribuzin on tolerant 
lupin varieties in the eastern states. 

• Potentially higher lupin yields and lower disease risks and higher 

gross margins from lupins. 
• Increased area of lupins grown in cereal rotations.  

 

In summary, the principal short-term outcome from these investments is new and 
superior varieties being grown, or expected to be grown, by lupin producers.  

 



_________________________________________________________________ 
Agtrans Research                                                                                           Page 15 

 

 

5. Benefits 
 

Yield Increases   

The principal direct benefit that will be delivered and which will be captured by lupin 
producers is an increase in the lupin gross margins from higher yields and improved 

disease resistance from the new varieties that have been, or are expected to be, 
released and to which the project has contributed.     

 
Cost Reduction and Rotation Impacts  

There are unlikely to be any significant cost reductions in growing lupins resulting 

from the increased herbicide tolerance of the new varieties. However, there will be 
more effective weed control and hence higher yields (Bevan Buirchell, pers. comm., 

2011).   
 

As with current varieties, there will be impacts on the cereal crop following lupins. 
Wheat following lupins usually out-yields wheat following wheat. The average 

response to lupins for the following wheat crop in Western Australia is 600 kilograms 

per hectare. In low rainfall areas the response is lower at about 300 kg per ha 
(GRDC, 2011a).  

 
Maintenance/Increased areas in cropping rotations 

The use of narrow-leafed lupins in cropping rotations is valued more than their ability 

to produce profitable yields in their own right (DAFWA, 2005). Principal benefits of 
including lupins in cereal rotations are due to:  

• their ability to make or "fix" their own nitrogen, reducing nitrogen fertiliser  

applications in the cereal crop following. 

• disease control through breaking of disease cycles as well as controlling insect 
pests.   

• options for controlling weeds through the use of herbicides of a different 

herbicide family as well as grazing. 
• diversification of sources of income, particularly where pastures and livestock 

production form an important part of the farm system.  

 
Hence, crop rotations incorporating lupins can be more sustainable and more 
profitable in the long term than fallow or a cereal-cereal rotation.  

 

Areas of lupins could be expected to increase from the higher profitability of the 
expected varieties, sustaining rotational benefits to cereal producers who may 
otherwise have stayed out of lupins or who may have discarded lupins in their cereal 

rotations in the future.  
  
Environmental  

Maintaining disease breaks through rotations and increased herbicide resistant plants 

can lead to less chemical usage on farm.   Such reduced usage may benefit the farm 
environment and potentially lead to reduced export of chemicals to public 
waterways.  Nitrogen supplied by lupins can reduce the amount of fertiliser N 

required and possibly reduce undesirable nutrient loss off-farm. 
 
Genetic Capital  

In the longer term the germplasm capital existing in the program at the end of the 

investment period (2013/14) is likely to be greater than that at the start in 2009/10. 
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This benefit can be interpreted as the germplasm in the program that will exist in 
2014 having a greater potential to produce improved varieties in the future than the 

germplasm existing at the beginning of the investment (2009). This is because of the 

wider genetic diversity in the program introduced from crosses with external 
germplasm. Some of these crosses are now entering the yield testing stage and 
already among the top yielding lines (Bevan Buirchell, pers. comm., 2011).       

 
Overview of Benefits  
An overview of benefits in a triple bottom line categorisation is shown in Table 9. 
 

Table 9: Categories of Benefits from the Investment 
 

Levy Paying Industry Spillovers 

Other Industries Public Foreign 
Economic benefits 

 

Contribution to future 
releases of new higher 

yielding varieties with 

disease and aphid 
resistance  and herbicide 

tolerance  
 

Potential for increased area 
of lupins grown in cereal 

rotations with associated 

productivity and 

sustainability  benefits  

 
Increase in capital value of 

lupin germplasm in the 
program between 2009 and 

2014 

 

Small contribution to 

promotion of Jenabillup in 
the eastern states   

 

Increased area of 
lupins grown on 

mixed enterprise 

farms with benefits 
to livestock 

industries   

Nil Nil 

Environmental benefits 

 

Reduced use of chemicals 

(herbicides and fungicides) 
in lupin crops and crops 

with  lupins in the rotations     

Nil Reduced use of 

chemicals (herbicides 
and fungicides) in lupin 

crops and crops with  

lupins in the rotations     

Nil 

Social benefits 

 

Improved farmer well being 

through reduced chemical 
use by farmers 

Nil Reduced chemical use 

resulting in reduced 
potential impact on 

regional well being    

Nil  

 
Public versus Private Benefits  

The benefits identified from the investment are predominantly private benefits, 

namely benefits to lupin growers in southern Australia.  Private spillover benefits are 
likely to be captured by cereal and livestock producers who grow lupins in their 
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cropping rotations. There will have been some small public benefits potentially 
produced, mainly environmental in nature from lowered chemical and fertiliser usage 

with potential implications for water quality off-farm.   

 
Benefits to other Primary Industries 
Apart from cereal growers, the grazing and aquaculture industries may benefit from 

the investment via higher yields and lupin varieties with higher protein content. 
There are significant benefits to grain producers who use lupins on farm for stock 
feed, especially over summer when feed is scarce. Livestock producers can also 
utilise lupin harvest losses and by grazing stubbles (Bevan Buirchell, pers. comm., 

2011).           
  
Distribution of Benefits along the Lupin Supply Chain  

Some of the potential benefits from more profitable production of lupins will be 
shared along the supply chain with processors and consumers. Part of any estimated 
gross gain achieved by lupin growers will be returned to those holding the intellectual 

property through Plant Breeders Rights.   

  
Benefits Overseas 
Growers of lupins in overseas countries are unlikely to benefit.  

 
Match with National Priorities  
The Australian Government’s national and rural R&D priorities are reproduced in 

Table 10.  

 
Table 10: 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  

 

Table 11 identifies the national and rural research priorities that each of the principal 
benefits address. Both supporting priorities associated with the Rural Research 
Priorities are addressed by the project.  
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Table 11: Categorisation of Principal Benefits by Priorities 

 

Benefit National Research 
Priorities 

Addressed 

Rural Research 
Priorities 

Addressed 

Productivity gains 

through yield and 

protein improvements 
from new varieties   

Priority 3 *** 

 

Priority 1  *** 

Priority 2  *  

Priority 3  * 
 

Improved pest and 

disease control with 
less chemical usage 
on farm     

Priority 4 ** 

Priority 1 * 
 

Priority 5  ** 

Priority 3  * 
 

*** Strong contribution    **Some contribution      * Marginal contribution  
 
 
Additionality and Marginality  

The investment in this cluster was targeted principally towards benefits to lupin 
growers. The investment would have been regarded as a high priority by lupin levy 
payers as well as by cereal growers. In the event that public funding was restricted, 

it is likely that the project would have still been funded by GRDC, albeit at a lower 

level, assuming a levy system was still in place.  Most of the limited public spillovers 
that have been identified would therefore still have been delivered.  

 

If no public funding at all had been available, it is likely that the investment would 
have been curtailed to about 50% of what GRDC actually funded. This would have 
been associated most likely with a significantly reduced rate of genetic progress. 

Further detail is presented in Table 12. 

 
Table 12: Potential Response to Reduced Public Funding 

 

1. What priority were the projects in this 
cluster when funded? 

High to Medium   

2. Would industry have funded this 

cluster if less public funding were 
available? 

Yes, but with a lesser amount 

3. To what extent would industry have 

funded this cluster if only industry 

funds were available and no public 
funds? 

50% of that actually funded  

 
 

6. Pathway to Adoption 
 

Varieties identified for release in 2011 and thereafter will be commercialised through 

a commercial seed company (Seednet). Seednet is a national seed business 

(formerly AWB Seeds).  The varieties are protected by Plant Breeders Rights under 
the Plant Breeders Rights Act 1994. Co-owners of the varieties are GRDC and 
DAFWA. 
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A process has been established whereby the pipeline licensee is encouraged to carry 
out early evaluation and multiplication of pre-commercial cultivars within the pipeline 

on a speculative basis in anticipation of their future release.  The aim is to reduce the 

time taken in the commercialisation stages so that varieties reach growers faster. 
There is a Seed Certification Scheme in Western Australia; this requires inspections 
and seed testing (Bevan Buirchell, pers. comm., 2011).        

 
Improved varieties are generally regarded as R&D outputs that are rapidly adopted 
by producers, especially where information on prospective performance is readily 
available and where high confidence in the claimed characteristics of a new variety is 

perceived. This confidence is influenced by the extent of testing of a variety before 
release. The National Variety Trials assist in this regard.      
 

Promotion of information on new varieties concerning potential profitability including 
the acceptability of any new varieties in the market place, both domestic and 
international is effected by the commercialising seed company, Pulse Australia, and 

the state agencies for PBA. 

 
 

7. Measurement of Benefits 
 

The benefits valued in the quantitative analysis are: 
• The yield and /or price increase from the expected releases of five improved 

varieties of lupins.  
• The maintenance of rotational benefits due to the availability of the improved 

varieties helping to counter any decline in the lupin area.  
 

The benefits identified but not valued include: 

• The contribution of Project DAS00112 to a small increase in adoption of 
Jenabillup.  

• Potentially reduced use of chemicals for growing lupins due to increased pest 

and disease resistance of new varieties, leading to reduced export of 
chemicals off farm. 

• Reduced use of chemicals (herbicides) in rotational cereal crops due to higher 

levels of incorporation of lupins into rotations.       

• Increase in capital value of germplasm held as at 2009 versus that at 2014. 
 

Counterfactual  

If projects DAW00181 and DAS00112 had not existed, it is assumed there would not 
have been any significant breeding investment by the private sector and that no 
further yield or disease resistance improvement would have occurred. It is assumed 

that the disease resistance levels of existing varieties would have been maintained.  
  
Further, it is assumed that if the two projects had not existed, that there may have 
been an increased decline in lupins in cropping rotations that would affect overall 

rotational profitability, particularly in Western Australia where there are no other 
alternative leguminous rotational crops. The implications of such a scenario are that 
the current benefits enjoyed by cereal producers from growing lupins in rotations 

(rotational break and nitrogen input) could decrease over time.        
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Expected Variety Releases  

The assumption in this evaluation is that some new varieties will be released in 2011 

and in the next few years, including a period after both projects have been 
completed.  
 

The assumption is that five new varieties will be released from the breeding program 
in the years ended June 2010 to June 2015. These varieties and their expected 
characteristics are listed in Table 13. 
 

Table 13: Expected Variety Releases and their Characteristics  
 

Variety to be 

Released  

Characteristics 

WALAN 2289   Expected to have high yield, metribuzin tolerance, and 
anthracnose resistance to replace variety Mandelup in WA and 

Eastern States.  

WALAN 2325 Expected to have high yield, metribuzin tolerance and resistance 
to anthracnose and is expected to replace variety Tanjil in WA 

Lupinzone 1 (southern WA).  
 

WALAN 2333 Expected to have high yield, metribuzin tolerance and anthracnose 

resistance and to replace variety Mandelup in the low to medium 
rainfall areas in WA and the Eastern States.  

Variety A  Expected to have high yield, resistance to black pod syndrome, 

metribuzin tolerance and resistant to anthracnose and to replace 
Jenabillup in WA.  

Variety B  Expected to have higher yield and higher protein levels, 

metribuzin tolerance and anthracnose resistance to replace 

Coromup in WA. 

 

The information in Table 13 will in all likelihood hold true for eastern Australia, but 

with the release date typically 12 months or so later than in WA due to anthracnose 
quarantine restrictions (Andrew Ware, pers. comm., 2011). 

  
Some attribution of benefits from these releases to the period of investment (2010 to 

2014) can be made.  The expected release probabilities and their release and first 
growing years are listed in Table 14. It is assumed that the investment in the two 

projects will have contributed to any variety released up to and including 2023/24. 

This assumes of course that any variety released after 2014 depends on the 
continuation of the breeding program post 2014. This assumption has been 

accounted for in the lower probabilities of release of varieties after the year ended 

June 2014. Details on the attribution of benefits from each of these varieties to 
projects DAW00181 and DAS00112 are provided later in Table 18. 
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Table 14: Expected Variety Releases: Probabilities and Timing  

 

Variety to be 
Released  

Probability of 
Release 

Year of Expected 
Release (Year 

ended June) 

Year of First 
Commercial 

Production (Year 
ended June)  

WALAN 2289   100% 2011 2012 

WALAN 2325 80% 2012 2013 

WALAN 2333 50% 2012 2013 

Variety A  80% 2014 2015 

Variety B  90% 2015 2016 
Source: Discussions with Bevan Buirchell 

  

Improvements in New Varieties  
The principal characteristic valued from the new varieties is in most cases assumed 
to be a yield gain over the variety displaced. The improvements assumed for the new 

varieties are presented in Table 15. 
 
Lupin yields have averaged 1.15 tonnes per hectare nationally over the past seven 

years. Farm gate prices have varied. NSW DPI has used an average price in their 

gross margins for narrow-leaf lupins of $275 per tonne for the 2011 winter crop 
(NSW Primary Industries, 2011).  DAFWA has used indicative prices for 2010 of $172 
per tonne on-farm (DAFWA, 2010). The seven year average price to 2010 for lupin 

exports, allowing for about $50 per tonne difference between on-farm and export 
prices, is around $200 per tonne (ABARES, 2010). The approach taken in this 
analysis is to use a reasonably conservative price of $200 per tonne, while 

recognising that the current price of lupin is considerably higher.      

 
The yield gain is assumed to account for the inherent yield improvement as well as 

any increased disease resistance improvement and improved control of weeds due to 

more tolerant herbicides. Any yield gain from improved disease resistance is 
assumed to be maintained over time and not be reduced due to declining resistance.   
 

The price gain assumed for Variety B relates to the increased protein content of the 

variety. 
 

Table 15: Expected Variety Releases: Improvements  
 

Variety to be 
Released  

Yield Gain 
Assumed 

Price Gain Assumed 

WALAN 2289   5% (a) 0% 

WALAN 2325 15% (b) 0% 

WALAN 2333 5% (a) 0% 

Variety A  5% (a) 0% 

Variety B  5% (a) 5% 
 (a) compared to Mandelup   (b) compared to Tanjil 

Source: Discussions with Bevan Buirchell      

 

Past and Future Area of Lupins  
The area of lupins grown in Australia has been declining since 1998 as shown in 

Figure 2. This decline is particularly noticeable in WA and is statistically significant; 
the average decline has been over 70,000 ha per annum. The frequency of lupin 
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crops in rotations in WA has been extended from once every two to three years to 
once every four or five years.    

 

The principal factors contributing to this decline have been (Bevan Buirchell, pers. 
comm., 2011): 

• Climatic conditions forcing lupins out of lower rainfall areas in WA 

• Farm business liquidity forcing more farmers to grow cash crops 
• Herbicide resistant weeds in lupin crops 
• Pests and disease 

 

Figure 2: Decline in Australian Lupin Area Since 1998 
 

 
 

Over the past seven years (since 2004), the decline has been less at only 37,000 ha 
per annum but again this decline is statistically significant.  The area and production 
performance of the Australian lupin industry over the past seven years has been 

reported in Table 1. The annual area has averaged 753,000 ha and production just 

over 866,000 tonnes.  For purpose of this evaluation, the future area of lupins is 
estimated at the national historical seven year average of 753,000 ha. The historical 
thirteen year average is 985,000 ha. 

 
The relevant area of narrow-leaf lupins grown in each state in each of the past seven 
years is reported in Table 16.  
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Table 16: Lupin Areas by State and Year (‘000 ha) 

 
Year WA SA VIC NSW Total 

2004 667.0 86.0 28.0 69.0 850.0 

2005 677.0 69.0 35.0 63.0 844.0 

2006 672.3 72.4 27.1 36.6 808.4 

2007 529.8 89.3 43.3 73.6 736.0 

2008 546.1 76.5 48.3 80.2 751.1 

2009 444.0 53.0 36.0 44.0 577.0 

2010 506.0 53.0 35.0 103.0 697.0 

Average  577.5 71.3 36.1 67.1 751.9 

Average %  77 9 5 9 100 
Source: ABARES (2010) 

 

Adoption of New Varieties 
The scope of and time for this evaluation does not allow incorporation of regional 
differences between zones within a state for new variety releases with regard to 

likely adoption levels. Hence areas have been aggregated into two: WA and Eastern 

States (SA, VIC and NSW). The relative suitabilities for zones within states are 
implicitly taken into account in the maximum adoption estimates assumed in Table 

17. 

 
The new varieties are expected to be grown by those currently growing lupins or 

those who once grew lupins. Expansion into non-traditional areas will be limited due 
to the soil types not being particularly suitable to lupin growing (Bevan Buirchell, 

pers. comm., 2011).             
 

Table 17: Expected Variety Releases: Adoption Assumptions  

 
Variety to be 

Released  

Regional 

Applicability in WA  

Regional 

Applicability in 

Eastern States  

Maximum 

Adoption (% 

WA 
production) 

Maximum 

Adoption (% E 

State  
production) 

Years to 

Maximum 

Adoption 
(from year 

of first 
commercial 

production) 
(a)  

WALAN 2289 All zones    All zones  40% 20% 4 

WALAN 2325 Zone 1  - 10% - 3 

WALAN 2333 Zones  2,3 5 6 7  Low to medium 
rainfall zones  

40% 40% 4 

Variety A  Zones 4, 6, and 8   - 5% - 3 

Variety B  All zones  - 5% - 3 
(a) For varieties that are adopted widely four years; others 3 years 
Source: Discussions with Bevan Buirchell 

  
Matching Genetic Gain from New Varietal Benefits to the Investment Being 
Evaluated  

The breeding investment being evaluated commenced in the year ending June 2010. 

It is assumed that lupin varieties are produced from a 10 year breeding cycle from 
initial cross to variety release (DAFWA, 2007).  Hence, the influence of the projects 

in the year ending June 2010 would have been marginal for any varieties released in 

that first year, as the benefit for any release in 2010 would be attributed to 2010 



_________________________________________________________________ 
Agtrans Research                                                                                           Page 24 

 

and the previous nine years breeding activity. Hence, it could be argued that 
approximately one tenth (10%) of the benefit from that variety could be attributed 

to the investment in 2010; any cultivars released in 2011 could be attributed 20% 

and so on.   
 
Releases in 2015/16, the first year after the investment has finished could be 

attributed approximately 50% of the benefit as all five years of the investment would 
be included in the previous ten years. The attribution remains at 50% for varieties 
released until 2018/19. Attribution to releases in subsequent years would become 
less until zero attribution would be assigned for releases in 2023/24 and thereafter. 

The attribution pattern is illustrated in Table 18. 
 
Table 18: Estimated Attribution of the Benefit of a Variety Release to the Investment 

Being Evaluated  
 

Period of investment Attribution 

Year of  
release 

2010 2011 2012 2013 2014 

       

2010      1/10 10% 

2011      2/10 20% 

2012      3/10 30% 

2013      4/10 40% 

2014      5/10 50% 

2015      5/10 50% 

2016      5/10 50% 

2017      5/10 50% 

2018      5/10 50% 

2019      5/10 50% 

2020      4/10 40% 

2021      3/10 30% 

2022      2/10 20% 

2023      1/10 10% 

2024      0/10 0% 

 

Impact on Rotations  

It is assumed there will be a stabilisation of the lupin area from 2011 at an average 
of 753,000 ha.    Without the varieties attributed to the investment being analysed, 

it is assumed that by 2016, a 1% per annum contraction in lupins will commence due 
to lupins becoming less profitable in rotations.  The new varieties are assumed to 

prevent such a decline occurring from 2016 onwards for a period of ten years. The 

probability of this avoidance occurring is assumed to be 50%. 
 

The value of maintaining lupins in a rotation will depend on a range of factors 
including the seasonal conditions, relative crop prices, and how the yield of the lupin 

crop influences the benefits from the following wheat crop.  
 

The yield influence on the following wheat crop will vary with the rainfall zone, with 

lower rainfall zones experiencing lower yield increases (Mark Seymour, pers. comm., 
2011). Overall it has been assumed that a wheat crop following lupins will experience 
an average yield increase of 400 kg/ha. While there may be some impact of lupins if 

wheat is grown again in the third year of the rotation, this has not been taken into 

account. The 400 kg estimate is based on a review of crop sequence experiments 
conducted in Western Australia (Seymour, 2009a, Seymour, 2009b).  While higher 

yield increases of 500-600 kg per ha are reported in the Seymour review, it has been 
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pointed out that the likelihood of experiencing two good years in a row may have 
diminished compared with the period in which the experiments were conducted 

(Mark Seymour, pers. comm., 2011).  Full benefits of the break crop therefore may 

not be experienced. Other factors reducing the impact of lupins include improved 
weed control in the wheat crop and the profitability of canola as a break crop (Mark 
Seymour, pers. comm., 2011).   

 
The 400 kg per ha wheat yield gain is consistent with an estimate of a 30% yield 
gain in wheat due to lupins (Bevan Buirchell, pers. comm., 2011). Also, the 
performance of lupins in long term rotation trials is supported by recent data from 

the Facey Group (GRDC, 2011b). 
 
If the 400 kg of additional wheat per ha due to lupins is valued at $238 per tonne, 

the associated lupin benefit can be valued at $95 per ha. It is assumed that 90% of 
lupins grown are followed by wheat (Mark Seymour, pers. comm., 2011). 
 

Summary of Assumptions 

A summary of the key assumptions made is shown in Table 19. 
 

Table 19: Summary of Assumptions 

 

Variable Assumption Source 

Without the Investment 

Average area of lupins in 

seven years ending June 
2010 and applicable in the 

future  

753,000 ha  Table 1  

Average yields for lupins in 

seven years ending June 

2010   

1.15 tonnes per ha  Table 1  

Contraction in lupin area 

from 2016  

1% per annum  Agtrans Research  

With the Investment  

VARIETAL RELEASES  

Average value of lupins  $200 per tonne Agtrans Research, based 
on a number of sources  

Variety WALAN 2289  

Probability of release  100% Table 14  

First year of production  2012 Table 14  

Yield increase  5% of 1.15 tonnes per ha  Table 15 

Maximum adoption level for 

WA and Eastern States  

40% WA; 20% East Table 17 

Years to maximum adoption  4 Table 17 

Variety WALAN 2325 

Probability of release  80% Table 14  

First year of production  2013 Table 14  

Yield increase  15% of 1.15 tonnes per ha  Table 15 

Maximum adoption level for 
WA and Eastern States  

10% WA; 0% East  Table 17 

Years to maximum adoption  3 Table 17 

Variety 2333 

Probability of release  50% Table 14  
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First year of production  2013 Table 14  

Yield increase  5% of 1.15 tonnes per ha  Table 15 

Maximum adoption level for 
WA and Eastern States  

40% WA; 40% East  Table 17 

Years to maximum adoption  4 Table 17 

Variety A  

Probability of release  80% Table 14  

First year of production  2015 Table 14  

Yield increase  5% of 1.15 tonnes per ha  Table 15 

Maximum adoption level for 

WA and Eastern States  

5% WA; 0% East  Table 17 

Years to maximum adoption  3 Table 17 

Variety B 

Probability of release  90% Table 14  

First year of production  2016 Table 14  

Yield increase  5% of 1.15 tonnes per ha Table 15 

Price increase  5% price increase  Table 15 

Maximum adoption level for 

WA and Eastern States  

5% WA; 0% East  Table 17 

Years to maximum adoption  3 Table 17 

Attribution of Varietal Benefits to Breeding Program  

Assumed length of breeding 
cycle  

10 years from first cross to 
release  

WA Department of 
Agriculture and Food 

(2007)  

Attribution to investment in 
the ten years before variety 

released  

100% Agtrans Research  

Attribution of varietal 
benefits to the investment 

being evaluated (years 
ending June 2010 to 2014)   

Number of the ten years 
before variety released  

that are included in the 
investment period, divided 

by ten    

Agtrans Research  

Attribution of varietal gains 
to the investment being 

evaluated  

10-50% Based on year of release 
and formula in line above 

(see Table 18)   

DECLINE IN ROTATIONAL AREAS AVOIDED   

Proportion of lupins grown 
in rotation with cereals  

90% Agtrans Research 

Added wheat yield after 

lupins  

0.4 tonnes per ha  Based on 

Seymour(2009a, 2009b)   

Value of wheat    $238 per tonne  Based on average past 

and forecast prices for 
APW net pool return 

(2010, 2011, and  2012) 

of $303 per tonne, less 
off-farm costs of $65 per 

tonne  (ABARES, 2011) 

Value of additional wheat 
gained    

$95 per ha  $238 x 0.4 

Area where additional value 

of rotations retained 

7,530 ha per annum each 

year commencing 2016 
until 2025 (cumulative) 

1% of 753,000 ha 
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Probability that the varieties 
released will avoid a 1% per 

annum decline in lupin area 

occurring 

50% Agtrans Research  

 

   

Results 
All past costs and benefits were expressed in 2010/11 dollar terms using the CPI. All 

benefits after 2010/11 were expressed in 2010/11 dollar terms. 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 (2013/14). 

 
The present value of benefits (PVB) from each source of benefits was estimated 

separately and then summed to provide an estimate of the total value of benefits.   

 
Investment criteria were estimated for both total investment and for the GRDC 
investment alone. Each set of investment criteria were estimated for different 

periods of benefits.  The investment criteria were all positive as reported in Tables 20 

and 21.  
 

Table 20: Investment Criteria for Total Investment and Total 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$) 1.58 10.52 22.62 34.39 43.61 50.84 56.50 

Present value of 

costs (m$) 15.27 15.27 15.27 15.27 15.27 15.27 15.27 

Net present 

value (m$) -13.69 -4.75 7.34 19.11 28.34 35.56 41.23 

Benefit-cost  
Ratio 0.10 0.69 1.48 2.25 2.86 3.33 3.70 

Internal rate of 

return (%) negative  negative  10.7 14.5 15.8 16.2 16.4 
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Table 21: Investment Criteria for GRDC Investment and Benefits to GRDC 
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$) 0.61 4.04 8.68 13.20 16.74 19.51 21.68 

Present value of 

costs (m$) 5.88 5.88 5.88 5.88 5.88 5.88 5.88 

Net present 

value (m$) -5.27 -1.84 2.80 7.32 10.86 13.63 15.80 

Benefit-cost  
Ratio 0.10 0.69 1.48 2.24 2.85 3.32 3.69 

Internal rate of 

return (%) negative  negative  10.6 14.4 15.6 16.1 16.3 
 

There are six sources of benefits valued in the analysis. Table 22 shows the relative 

estimates of the contribution from each source. The most significant contributor was 
the avoided loss of rotational benefits.  

 

Table 22: Contribution of Source of Benefits to Present Value of Benefits (30 years) 
 

Source of Benefit Present Value of 

Benefits ($ million) 

% 

Variety WALAN 2289   8.95 15.8 

Variety WALAN 2325 6.78 12.0 

Variety WALAN 2333 7.13 12.6 

Variety A  1.66 2.9 

Variety B  1.84 3.2 

Avoided loss of rotation benefits  30.14 53.3 

Total  56.50 100.0 

 
The quantified benefits are allocated to the Rural Research Priorities as expressed in 

Table 23.   
 

Table 23: Allocation of Quantified Benefits to Rural Research Priorities 

 

Rural Research Priority  Allocation  

1. Productivity and adding 

value  

100% 

 

The annual net benefit cash flows for both total investment and GRDC investment for 

the 30 year period from the year of last investment are shown in Figure 3.   
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Figure 3: Annual Benefit Cash Flow 
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Sensitivity Analyses 

Sensitivity analyses were carried out on several variables and results are reported in 
Tables 24 to 26. The sensitivity analyses were performed on the GRDC investment 
results using a 5% discount rate with 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 24 shows the sensitivity of the investment criteria to changes in the discount 

rate. 
  

Table 24: Sensitivity of Investment Criteria to Discount Rate   

(GRDC investment, 30 years) 

  

Criterion  Discount Rate 

 0% 5% (Base)  10% 

Present value of benefits (m$) 52.68 21.68 10.75 

Present value of costs (m$) 6.16 5.88 5.65 

Net present value (m$) 46.52 15.80 5.09 

Benefit cost ratio 8.55 3.69 1.90 

 

It is clear from Table 22 that the avoided loss in rotations makes the largest 
contribution to the overall benefits. Table 25 shows the sensitivity of the investment 

criteria to changes in the assumptions regarding the wheat yield loss in rotations 

from not growing lupins. The results show that without the avoided rotational costs 
and just relying on the gains in profitability from the individual new varieties, the 
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investment criteria were still positive, that is, the varietal improvements alone would 
have paid for the investment.  

 

Table 25: Sensitivity of Investment Criteria to Changes in Wheat Yield Benefit from 
Lupin Rotations   

(GRDC investment, 5% discount rate, 30 years) 

  

 Wheat Yield Benefit   

Criterion  0 t /ha loss  0.4t/ha 
(Base) 

0.6t/ha 

Present value of benefits (m$) 10.12 21.68 27.47 

Present value of costs (m$) 5.88 5.88 5.88 

Net present value (m$) 4.24 15.80 21.59 

Benefit cost ratio 1.72 3.69 4.67 

Internal rate of return (%) 9.8 16.3 18.4 

 

Table 26 shows the sensitivity of the investment criteria to changed assumptions 
regarding the adoption rate for the five prospective varieties to be released. The 
analysis was undertaken assuming no avoided rotational costs in order to highlight 

the changes to adoption. The results show that at half the adoption rate assumed, 
the investment would barely break even and would have returned only 3.9%.  
 

Table 26: Sensitivity of Investment Criteria to Maximum Adoption Level of 

Prospective Varieties   
(GRDC investment, 5% discount rate, 30 years) 

  

 Maximum Adoption Level  

Criterion  50% Base  Base 

Present value of benefits (m$) 5.06 21.68 

Present value of costs (m$) 5.88 5.88 

Net present value (m$) -0.82 15.80 

Benefit-cost ratio 0.86 3.69 

Internal rate of return (%)  3.9 16.3 

 
As the area of lupins grown in the future is subject to uncertainty, an analysis of the 
investment was undertaken at different assumed average future areas. Results are 

shown in Table 27.     
 
Table 27: Sensitivity of Investment Criteria to Base Area of Lupins Grown in Future    

(GRDC investment, 5% discount rate, 30 years) 

  

Criterion  Future Area of Lupins (ha) 

 250,000 500,000 753,000 

Present value of benefits (m$) 7.20 14.40 21.68 

Present value of costs (m$) 5.88 5.88 5.88 

Net present value (m$) 1.32 8.52 15.80 

Benefit-cost ratio 1.22 2.45 3.69 

Internal rate of return (%)  6.4 12.1 16.3 

 

The break-even future area is 204,000 ha, provided the 1% decline (now only 2,040 
ha per annum) is still averted.  
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8. Confidence Rating 
 

The results produced are highly dependent on the assumptions made, some 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 28). 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 28: Confidence in Analysis of Lupin Breeding Investment    
 

Coverage of 
Benefits 

Confidence in 
Assumptions 

High  Medium  

 
 

9. Conclusions and Lessons Learned 
During the investment period (years ending June 2010 to 2014), a number of elite 
lines with higher yields and greater disease resistance have been produced from 

which varietal releases are expected in the next few years. The principal direct 

benefit that will be delivered and which will be captured by lupin producers is an 
increase in the lupin gross margins from higher yields and improved disease 
resistance from the new varieties that have been, or are expected to be, released 

and to which the project has contributed.     
 
The area of lupins grown in Australia has been declining in the past decade with the 

decline particularly noticeable in Western Australia where most lupins have been 

traditionally grown. Reasons for this decline include climatic conditions, technical 
issues (herbicide resistant weeds and pests and disease) and economic factors 
(lowered profitability and the need to grow cash crops). 

 
As most lupins are grown in rotation with cereals and other crops, any increase in 
the profitability of lupins could be expected to lead to a secondary impact of assisting 

the maintenance of lupins in rotations so benefiting cereal production through 

contributing nitrogen and acting as a disease break. 
 

The benefits identified from the investment are predominantly private benefits for 

lupin growers in southern Australia, and mainly in Western Australia where most 
lupins are grown.  Private spillover benefits are likely to be captured by cereal and 
livestock producers who grow lupins in their rotations. There are likely to be some 
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public benefits potentially produced, mainly environmental in nature from lowered 
chemical and fertiliser usage with potential implications for water quality off-farm.   

 

The assumed avoided loss in rotations makes the largest contribution to the overall 
benefits, as opposed to the benefits from the individual variety releases. However, 
the results show that without the avoided rotational costs and just relying on the 

gains in profitability from the individual varieties, the investment would still provide 
positive returns.  
 
The investment in the two projects has produced a number of benefits some of which 

have been valued. The total investment of $15 million (present value terms) has 
been estimated to produce total gross benefits of $56 million (present value terms) 
providing a net present value of $41 million, a benefit-cost ratio of 3.7 to 1 (over 30 

years, using a 5% discount rate) and an internal rate of return of 16%.  
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