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Executive Summary  
 
Chickpeas are grown as a winter crop in most Australian states with NSW and 

Queensland contributing the majority of production. Two types of chickpeas (desi 
and kabuli) are grown in Australia with the former contributing the majority of 
production. Most Australian production of chickpeas is exported with Pakistan, 

Bangladesh, and India receiving nearly 80% of all exported Australian chickpeas. 
 
While chickpeas are profitable to grow in their own right, they are favoured in 

rotations with cereals where they are grown as a break crop and can contribute 
nitrogen to the next cereal crop.  
 
An Australian highly coordinated chickpea breeding program commenced in 2005 but 

improvement via selection began in the 1970s.  Further, NSW DPI and QLD DAFF 
had collaborated in breeding chickpeas since 1983. A number of improved varieties 
(e.g. Jimbour, Moti) had been released in the period before the current investment 

commenced.  
 
The current economic evaluation refers to two past and one current GRDC project 

investments in chickpea breeding. The principal outputs of these chickpea 

investments have been improved varieties. Important traits from these improved 
varieties have been disease and pest resistance and traits that influence yield. 
Improvements in these traits were delivered in the new varieties released between 

2005 and the current year of 2012. Higher yields and increased disease resistance 

can translate into higher profits from the chickpea crop, in turn potentially increasing 
the attractiveness of chickpeas in a cereal rotation and benefiting the next cereal 

crop.  

 
The investment in the three projects (DAN00065, DAN00094, and DAN00151) is 

expected to produce a number of benefits some of which have been valued in this 
analysis. The total investment of $43 million (present value terms) has been 

estimated to produce total gross benefits of $123 million (present value terms) 
providing a net present value of $80 million, a benefit-cost ratio of just under 3 to 1 

(over 30 years, using a 5% discount rate) and an internal rate of return of over 
15%. 

 

A summary of the benefits from the current investment is shown in the following 
table. 

 

Levy Paying Industry Spillovers 

Other Industries Public Foreign 
Economic benefits 

Increased profitability of 

chickpeas via increased 

yields, reduced input costs 
of fungicides, and improved 

product quality    
 

Potential for increased area 
of chickpeas grown in 

cereal rotations with 

associated productivity and 
sustainability benefits  

 

Increased area of 

chickpeas grown on 

cropping farms 
leading to benefits 

to other crops in the 
rotation 

Nil Nil 
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Levy Paying Industry Spillovers 

Other Industries Public Foreign 
Increase in capital value of 

chickpea germplasm in the 
program between 2005 and 

the end of the investment 

in 2016  
 

Environmental benefits 

Reduced use of chemicals 

(fungicides) in chickpea 
crops     

Nil Reduced use of 

chemicals (fungicides) 
in chickpea crops    

Nil 

Social benefits 

Improved farmer well being 

through reduced chemical 
use by farmers 

Nil Potentially reduced 

chemical export to 
waterways resulting in 

positive potential 
impact on regional well 

being    

Nil  
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1. Introduction 
 
Chickpeas are an annual pulse crop. Two types of chickpea (desi and kabuli) are 

grown in Australia. Desi chickpeas produce small brown seeds that are used for split 

pea (dahl) or flour after the hulls are removed (DAFF QLD, 2012). Desi types 
constitute the majority of Australian production. The dominant desi chickpeas are 

grown mainly in the north east (northern NSW and Queensland), while the kabuli 
types are more common in the south east part of Australia (e.g. Victoria)  

 
Being a legume chickpeas 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.  
 

Chickpeas are generally sown in winter and harvested in late spring or summer. NSW 
is the largest producing state with the northern part of the State being most 

favoured, with Queensland the next largest producing state.  Chickpeas are also 
grown in Western Australia, South Australia, and Victoria.  

 

Kabuli chickpeas are creamy-white and much larger than desi chickpeas. They are 
sold whole, so seed size and appearance are critically important. Yields are generally 

lower and more variable than Desi varieties, though premiums for larger chickpeas 
can offset the yield disadvantage (DAFF QLD, 2012). Kabuli seed sizes of 7-8 mm 

can command price premiums of over $100 per tonne over desi types and sizes of 

greater than 8 mm considerably more.    
 
The majority of Australian produced chickpea are exported with Pakistan, 

Bangladesh, and India taking nearly 80% of all exported chickpeas in the year ended 

October 2011 (Pulse Australia, 2012a).  Chickpeas are suitable for both ruminant and 
non-ruminant feeds but are not commonly used for these purposes due to the higher 

prices obtained from human consumption markets.  

  
Pulse Australia is a peak industry body that represents all sectors of the pulse 
industry in Australia, from growers and agronomists through to researchers, 

merchants, traders and exporters (Pulse Australia, 2012b).  
 
Areas, yields and total tonnages for Australian chickpeas since a serious commercial 

industry commenced are provided in Table 1. Yield per ha has been volatile over the 

29 year period and visually exhibits a static average around 1 tonne per ha (Figure 
1).  Area, yield per ha and annual production levels have fluctuated significantly due 
to factors such as disease, weeds, price volatility, drought, and harvestability.    

Phytophthora root rot (PRR) and Ascochyta blight (AB) have been particularly 
damaging to chickpea production.    
 

Despite these disease impacts, there has been significant growth in the Australian 

chickpea area over the past few years. For example, the linear trend in area since 
the year 2000 (12 years) has been 21,000 ha per year. An estimate of the chickpea 
area for the current growing year (2012/13) is 554,000 ha (ABARES, 2012).    

 
Yield per ha has continued to fluctuate. The low yields reported in 2003 and 2007 of 
Table 1 were caused by drought and in 2011 by a wet spring (Kristy Hobson, pers. 

comm., 2012). The fall in area between 1999 and 2007 was due to the lack of 

confidence in planting chickpeas due to AB associated with the cost, time and 



_________________________________________________________________ 
Agtrans Research                                                                                           Page 7 

 

management expertise required for its control; drought in the north (lack of subsoil 
moisture), and price differentials with cereals also contributed (Kristy Hobson, pers. 

comm., 2012). 

 
The annual trend in yield since the year 2000 (12 years) has been positive at 0.02 t 
per year but the trend is not statistically significant. Also the yield trend since 1984 

is not statistically significant.  
 

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

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

ha) 

Production (‘000 

tonnes) 

1984 3.1 1.16 3.6 

1985 6.4 0.92 5.9 

1986 26.4 1.38 36.4 

1987 67.3 0.94 63.4 

1988 54.9 0.99 54.1 

1989 67.5 1.27 86.0 

1990 93.1 1.18 109.4 

1991 178.1 1.08 191.7 

1992 250.2 0.89 223.1 

1993 151.8 1.17 176.9 

1994 126.5 1.24 156.9 

1995 208.9 0.33 68.9 

1996 216.4 1.33 286.9 

1997 256.0 1.09 278.0 

1998 205.0 0.93 191.0 

1999 308.5 0.61 187.6 

2000 218.0 1.05 229.9 

2001 261.5 0.62 162.4 

2002 195.0 1.32 258.0 

2003 201.0 0.68 136.0 

2004 151.5 1.17 178.0 

2005 113.3 1.02 115.6 

2006 131.3 1.14 149.7 

2007 284.1 0.81 229.2 

2008 306.0 1.02 313.0 

2009 338.2 1.31 442.5 

2010 429.0 1.14 487.0 

2011 546.0 0.69 379.4 

2012 327.0 1.48 485.0 

Simple Average 
from 2000 to 2012 

269.4 1.03 274.3 

Simple average last 

5 years  

389.2 1.13 421.4 

Source: ABARES (2011) and ABARES 1989, 1994, 1998, 2001, and 2005  
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Figure 1: Australian Chickpea Area and Yield 
 

The breeding strategy for pulses as a whole is driven by Pulse Breeding Australia 

(PBA). PBA is an umbrella organisation for five Australian temperate pulse breeding 
programs (chickpeas, field peas, faba beans, lentils and lupins). PBA has operated 
since 2006.   

 
PBA is an unincorporated joint venture between the GRDC, Pulse Australia, the 
University of Adelaide, the University of Sydney, the SA Research and Development 

Institute (SARDI), the Victorian Department of Primary Industries (DPI VIC), the 

NSW Department of Industry and Investment (NSW DPI), Queensland Department of 
Primary Industries and Fisheries (DAFF QLD) and the Department of Agriculture and 
Food Western Australia (DAFWA) (GRDC, 2012).  
 

Past Investment  
The Australian chickpea improvement program commenced in the early 1970s with 
the testing of six Indian introductions, followed by collections introduced from 
ICRISAT. One of these introductions was released jointly by CSIRO and QDPI as 

cultivar - Tyson. Releases of other desi types followed including Amethyst (NSW 
1988), Dooen (Victoria 1988), Semsen (NSW and QLD 1989) and Barwon (NSW and 
QLD 1992) (Wood et al, 1994).  Opal was released in 1980 and was the first kabuli 

type released in Australia. Since 1983 chickpea breeding was a continuous 
collaborative effort between NSW DPI and QLD DAFF.   
 

In 1996 the Australian Coordinated Chickpea Improvement Program commenced as 

a nationally focused program. Further improvements to cultivars and management 
were developed between 1996 and 2005 that partly overcame the constraints to 
production imposed by such factors as yield potential, disease, harvestability, and 

abiotic factors. A number of varieties were released: for example, the release in 
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2001 of variety Jimbour (moderately resistant to PRR) significantly reduced losses to 
PRR. In 2003 the variety Moti was released by the Western Australia Department of 

Agriculture (DAFWA) specifically for production in Central Queensland where AB was not 

a constraint. In yield trials between 1999 and 2005, Moti out-yielded other commercial 
varieties by 12 per cent on average (DAFF QLD, 2012). 
 
 

2. The Investment 
 

This evaluation refers to two past and one current GRDC investments in chickpea 

breeding. As one of the projects is not yet completed, the following economic 

evaluation is based partly on expectations rather than verified benefits. Details of the 
three projects are provided in Table 2.  

 

Table 2: Chickpea Breeding Projects Evaluated 
 

GRDC Project Code and 
Title  

Other Details  

DAN0065: Northern  Desi 

Chickpea Breeding Program   

Organisation: NSW Department of Primary Industries  

Period: July 2004 to December 2005 

Principal Investigator: Ted Knights  

DAN00094: Australian 

Chickpea Breeding Program   

Organisation: NSW Department of Primary Industries  

Period: December 2005 to June 2011 
Principal Investigator: Ted Knights  

DAN00151: PBA Chickpea-
National Breeding Program  

Organisation: NSW Department of Primary Industries  
Period: June 2011 to June 2016 

Principal Investigator: Kristy Hobson  

 

All three projects were led by the NSW DPI with involvement from DAFF QLD, VIC 
DPI, SARDI and DAFWA. Project DAN00065 ran from July 2004 to December 2005, 
followed by DAN00065 which ran from December 2005 to June 2011. DAN00065 was 

originally planned to run until December 2007 but due to the advent of the national 

pulse breeding program in 2005, the project was terminated early and the work 
rolled into DAN00094. The current project (DAN00151) continued on from DAN00094 
in June 2011 and is due for completion in June 2016.  

 
Investment Inputs   
Estimates of the GRDC funding by project by year for each of the three projects are 

provided in Table 3. Other project funding includes contributions from the research 

partners. Table 4 provides estimates of the partners’ total investment in each of the 
projects for each year and Table 5 summarises the combined GRDC and partner 

investment for each year.  
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Table 3: Investment by GRDC by Project for Years ending June 2005 to June 2016 (nominal $) 
 

Project 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Total 

DAN00065 472,588 496,912 516,600 268,471 0 0 0 0 0 0 0 0 1,754,571 

DAN00094 0 457,688 971,352 1,000,494 1,030,507 1,061,426 1,103,485 0 0 0 0 0 5,624,952 

DAN00151 0 0 0 0 0 0 1,355,000 0 1,300,000 1,300,000 1,300,000 1,300,000 6,555,000 

TOTAL 472,588 954,600 1,487,952 1,268,965 1,030,507 1,061,426 2,458,485 0 1,300,000 1,300,000 1,300,000 1,300,000 13,934,523 

          Source: GRDC 

 

Table 4: Investment by GRDC Partners by Project for Years ending June 2005 to June 2016 (nominal $) 
 

Project 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Total 

DAN00065 1,120,760 1,169,030 1,228,200 642,800 0 0 0 0 0 0 0 0 4,160,790 

DAN00094 0 729,215 1,513,443 1,579,714 1,648,941 1,719,118 1,785,079 0 0 0 0 0 8,975,510 

DAN00151 0 0 0 0 0 0 0 1,509,246 1,610,571 1,704,645 1,816,011 1,875,083 8,515,556 

TOTAL 1,120,760 2,682,473 2,741,643 2,222,514 1,648,941 1,719,118 1,785,079 1,509,246 1,610,571 1,704,645 1,816,011 1,875,083 21,651,856 

Source: Partner’s investments based on project proposals 
DAN00065: Lead agency NSW DPI; other agencies DAFF QLD 
DAN00094: Lead agency NSW DPI; other agencies including DAFF QLD, VIC DPI, SARDI, and DAFWA   
DAN00151: Lead agency NSW DPI; other agencies including DAFF QLD, VIC DPI, SARDI, and DAFWA, and a private contractor 
  
 

Table 5: Investment by GRDC and Partners in the Projects for Years ending June 2005 to June 2016 (nominal $) 
 

Project 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Total 

GRDC 472,588 954,600 1,487,952 1,268,965 1,030,507 1,061,426 2,458,485 0 1,300,000 1,300,000 1,300,000 1,300,000 13,934,523 

Partners  1,120,760 2,682,473 2,741,643 2,222,514 1,648,941 1,719,118 1,785,079 1,509,246 1,610,571 1,704,645 1,816,011 1,875,083 21,651,856 

TOTAL 2,322,563 3,637,073 4,295,866 3,560,706 2,749,625 2,846,505 2,458,485 1,509,246 2,910,571 3,004,645 3,116,011 3,175,083 35,586,379 
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3. Description of the Projects  
 
Tables 6, 7 and 8 provide a summary of each project with regard to its rationale, 
objectives, activities and outputs, outcomes, and benefits.   
 

Table 6: Summary of DAN00065: Northern Desi Chickpea Breeding Program    
 

Rationale  Previously to 2005 the area of Australian chickpeas had been static for a number of 

years and yields remained variable. While there had been some PRR (phytophthora 

root rot) resistant varieties developed, Ascochyta blight (AB) had commenced to 
threaten this advance from 1998 and varieties with both PRR and AB resistance were 
then pursued in the breeding program.  This project followed Project DAN 467.   

Objectives  • To develop breeding lines and varieties for Area 1 (Darling Downs and NE NSW) 
having significantly increased AB resistance (3-4 rating) combined with 

moderate-high PRR resistance (4-5 rating), reduced susceptibility to other 
diseases, high yield potential and marketable seed quality. 

• To develop breeding lines and varieties for Area 2 (Western Darling Downs, 
Maranoa, and N and CW NSW Plains) having moderate PRR resistance (4-5 

rating), combined with moderate-high AB resistance (3-6 rating, depending on 

target district), reduced susceptibility to other diseases, high yield potential and 
marketable seed quality. 

• To develop breeding lines and varieties for Area 3 (Central Qld) combining early 

flowering/podding (up to 15 days earlier then Jimbour) with improved 
harvestability (at least equal to Jimbour) and increased yield potential (up to 
10% higher yielding than Jimbour). 

Activities 

and 
Outputs  

• A single seed descent breeding methodology, early production of pedigree seed, 

and off season seed increases were used to accelerate the development of the 
required resistant breeding lines.  

• Eighty percent of breeding resources were allocated to developing breeding lines 
with increased resistance to AB and PRR as well as significantly earlier maturity 

for Area 3, with specific lines targeted at the three northern region growing 

areas.  
• Evaluation of the new lines was conducted at a network of sites across the three 

target areas as defined in the objectives.  
 

Varietal releases were:  

Area 1:  
• Flipper- moderately resistant to AB 
• Yorker –yield increase with reduced susceptibility to AB and increased resistance 

to PRR 

 
Area 2: 

• Kyabra - high yielding (4% yield increase) and moderately resistant to PRR  

Promising lines:  
• CICA0512 – increased AB and PRR resistance, high yielding and widely adapted 

to both Areas 1 and 2. 

• Three lines with high yield with improved harvestability and seed quality suited to 
Area 3.  

• Early cross lines (F) with improved resistance to two root-lesion nematodes 

(RLN) pathogens and with resistance to both AB and PRR. 

• Germplasm enhancement for a number of other important characters.    
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Outcomes  • Three new varieties of desi chickpeas were released during the duration of this 
short project (Flipper, Yorker and Kyabra). 

• Commercialisation contracts for the three varieties were executed between NSW 

DPI and Seednet (formerly AWB Seeds) and DPI QLD and Seedmark (formerly 
Plantech).  

• Potential for increased area of chickpeas due to higher profitability. 

Benefits  • Potential for reduced fungicide use against AB so increasing profitability of 

chickpeas.  
• Increased yield due to increased PRR resistance.   

• Increased yield potential and product value.  

• Potentially increased rotational benefits to cereals due to increased area of 
chickpeas. 

• Prospective enhanced value of germplasm (compared with value at the start of 

the project). 

 

Table 7: Summary of DAN00094: Australian Chickpea Breeding Program   
 

Rationale  This project continued the breeding program from Project DAN00065 under the new 
Pulse Breeding Australia structure.    

Objectives   • To increase the profitability of chickpea production in Australia  by delivering 
varieties having increased yield potential and stability, improved quality and 

lower production costs. Specific objectives were: 
o To develop high yielding, AB resistant desi varieties commercialised by 2007 

for release to growers in north eastern and southern/western Australia in 
2009. 

o To develop an AB resistant, high yielding and large seeded kabuli variety 
commercialised by 2009 for release to growers in southern Australia in 2011. 

o To develop enhanced desi and kabuli chickpea germplasm with new traits or 

combination of traits and associated information available for breeding and/or 
release in the next chickpea breeding project in 2011.  

Activities 

and 

Outputs  

• The definitions of the target regions changed from the target areas applying in 

DAN00065; Region 1 was now central Qld, Region 2 was southern Qld; Region 3 

was northern NSW, Region 4 was southern NSW, Victoria and South Australia 
and Region 5 was Western Australia. 

 

Varietal releases were:  
Regions 2 and 3:  
• PBA HatTrick: released in 2009 for regions 2 and 3 and first grown in 2010. 

 

Regions 4 and 5: 
• PBA Slasher:  released in 2009 for regions 4 and 5 and first grown in 2010.  

 
Promising lines and germplasm enhancement:  

• CICA0702 (PBA Pistol): increased yield potential for Region 1.   
• PBA Boundary (CICA0511): increased yield potential for Regions 2 and 3.   

• CICA0857: kabuli type with higher grain value for Regions 4 and 5.  

• CICA0603 and CICA0604 as higher yielding (10%).   
• CICA0717 and CICA0819 have improved seed quality.  

• Lines with improved AB resistance, higher yield potential, harvestability and seed 
quality.  

• Early cross lines with improved resistance to two root-lesion nematodes (RLN) 
pathogens and with resistance to both AB and PRR. 

• Germplasm enhancement for a number of other important characters.    
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Outcomes  • Two new varieties of desi chickpeas were released during the duration of this 
project (HatTrick and Slasher); both had increased resistance to AB.  

• Progress towards release of other varieties including CICA0857 (Kabuli type), 

PBA Pistol and PBA Boundary. 
• Commercialisation pipeline arrangements for new releases were executed 

between NSW DPI and commercial interests for desi and between VIC DPI and 

commercial interests for kabuli.  
• Potential for increased area of chickpeas due to higher profitability. 

Benefits  • Reduced fungicide use against AB so reducing costs and increasing profitability of 

chickpeas. 

• Increased yield potential and product value.  
• Potentially increased rotational benefits to cereals due to increased area of 

chickpeas. 

• Prospective enhanced value of germplasm (cf start of project). 

 
Table 8: Summary of DAN00151: PBA Chickpea:-National Breeding Program  

 

Rationale  This project continued the breeding program from Project DAN 00094 under the 
Pulse Breeding Australia structure.    

Objectives  • To increase the profitability of chickpea production in Australia by delivering 
varieties having higher and more stable yield, fewer input requirements and 

improved seed quality. Specific objectives were : 

o To develop desi varieties and elite lines for the subtropical region with 
increased resistance to AB in a high yielding background and increased yield 

potential  through water use efficiency. 

o To develop desi varieties  and /or elite lines  for the northern temperate 
region  with increased resistance to AB in a PRR resistant background and 
increased yield potential through increased PRR and virus resistance and 

tolerance to salt, chilling and herbicides.   

Activities 
and 

Outputs 

Regional definitions are the same as in DAN00094 
Varietal releases to date have been: 

Region 1:  

• CICA0702 (PBA Pistol): increased yield potential (10% increase over Moti and 
Kyabra); improved harvestability and seed quality, released in 2011 and first 

grown in 2012. 
 

Regions 2 and 3:  
• PBA Boundary (CICA0511): 4% higher yield than PBA HatTrick and better AB 

resistance; released in 2011 and first grown in 2012.  
 

Regions 4 and 5:  

• PBA Striker (CICA0603): Desi type, with good adaptation in short season years in 
regions 4 and 5; released in September 2012. 

 

Expected releases are:  
• CICA0857: kabuli type expected to be released with higher grain value; to be 

released in 2013 for region 4 and higher rainfall parts of region 5. 

• RLN Variety: Desi type, improved resistance to two root-lesion nematodes (RLN) 

pathogens and with resistance to AB and PRR; applicable to regions 2 and 3, to 
be released in 2017; higher yield likely. 

• CICA0192: Suited to Northern NSW and southern Queensland. 

• CICA0717: A premium desi variety for the southern region.  
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Outcomes • Three new varieties of desi chickpeas have been released to date within this 
project (PBA Pistol, PBA Boundary, and PBA Striker).  

• Pipeline arrangements for these varieties with commercial interests have been 

executed.  
• Four other varieties are assumed to be released before the end of the project in 

2016 or soon afterwards. 

• Potential for increased area of chickpeas due to higher profitability.     

Benefits  • Reduced fungicide use against AB so reducing costs and increasing profitability of 
chickpeas. 

• Increased yield potential and product value.  

• Potentially increased rotational benefits due to increased area of chickpeas. 
• Prospective enhanced value of germplasm (cf start of project). 

 
In summary, the principal expected outputs from this investment are contributions to 

the development of new varieties targeted at both desi and kabuli types of chickpeas 

as well as at the different chickpea growing regions in Australia where differences in 
constraints to profitable production of chickpeas exist. 

 
In summary, the principal short-term outcome from these investments is the 

adoption of new superior varieties being grown, or expected to be grown, by 
chickpea producers.  

 

4. Benefits 
 

There are a number of benefits from the chickpea breeding investment that are 
being captured by chickpea growers already. There are other benefits likely to be 
captured in future years.  

 

Direct Chickpea Enterprise Improvements  
One of the principal direct profitability benefits from the new varieties produced by 
the breeding investment includes higher yields.  Higher yields will be driven by a 

range of improvements including: 
• resistance to lodging and improved harvestability 
• reductions in crop failures due to improved resistance to disease such as 

phytophthora 

• Improved adaptability to regional environments and abiotic factors (e.g. soil 
nutrient  deficiencies) 

 
Another major profitability benefit will emanate from lowered fungicide use and costs 

to control AB, due to a greater resistance to this fungus from the new varieties. 
Several sprays may be avoided from some of the new varieties due to this increased 

resistance.    

 
Some benefit may also be derived from improved quality of the chickpeas produced, 

particularly for the kabuli variety improvement.   
 

Chickpea Rotational Improvements   
Indirect benefits also may be captured by grain growers who increase their areas of 

chickpeas or by new growers of chickpeas. These indirect benefits will be captured 

via other crops such as cereals in the rotations that introduce chickpeas and may 
include increased yields of other crops in the rotation due to disease breaks, 
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improved weed control and reduced use of nitrogen fertiliser for other crops due to 
the nitrogen fixation by the leguminous chickpeas. 

 

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

 
If new improved chickpea varieties merely replace existing varieties, the benefits to 
the rotation may be minimal. However, if the new varieties elicit an area increase in 
chickpeas (either from new growers or existing growers increasing their chickpea 

area) with the area increase due to higher profitability of the new types, then there 
will be additional rotational benefits from these increased areas of chickpeas. 
 

Environmental benefits  
The reduced use of fungicides to combat AB is evident and may lead to reduced off 
farm export of chemicals to waterways. Maintaining disease breaks through rotations 

and increased herbicide resistant plants also 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 chickpeas 
can reduce the amount of fertiliser N required and possibly reduce undesirable 

nutrient loss off-farm. 
 
Social benefits  

Some social benefit may be derived from improved profitability and sustainability of 

cropping farms via the maintenance of farm expenditure some of which flows to local 
families and businesses.  Also, improved farmer well being through reduced chemical 

use by farmers and any potential reduction in chemicals in the wider environment 
may provide positive community wellbeing benefits. 

 
Genetic capital growth   

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

investment period (2015/16) is likely to be greater than that at the start in 2004/05. 
This benefit can be interpreted as the germplasm in the program that will exist in 

2016 having a greater potential to produce improved varieties in the future than the 
germplasm existing at the beginning of the investment. A major reason for this is 

that a range of essential traits is being introduced (disease resistance (e.g. PRR), 

herbicide tolerance, phenological traits) so that the germplasm existing in 2016 will 
be more responsive to the pursuit of a combination of traits (Kristy Hobson, pers. 

comm., 2012).    
  

Overview of Benefits  
An overview of benefits in a triple bottom line categorisation is shown in Table 9. 
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Table 9: Categories of Benefits from the Investment 

 

Levy Paying Industry Spillovers 

Other Industries Public Foreign 
Economic benefits 

Increased profitability of 
chickpeas via increased 

yields, reduced input costs 
of fungicides, and improved 

product quality    
 

Potential for increased area 

of chickpeas grown in 
cereal rotations with 

associated productivity and 
sustainability benefits  

 
Increase in capital value of 

chickpea germplasm in the 

program between 2005 and 
the end of the program in  

2016 

Increased area of 
chickpeas grown on 

cropping farms 
leading to benefits 

to other crops in the 
rotation 

Nil Nil 

Environmental benefits 

Reduced use of chemicals 
(fungicides) in chickpea 

crops     

Nil Reduced use of 
chemicals (fungicides) 

in chickpea crops    

Nil 

Social benefits 

Improved farmer well being 
through reduced chemical 

use by farmers 

Nil Potentially reduced 
chemical export to 

waterways resulting in 

positive potential 

impact on regional well 

being    

Nil  

 

Public versus Private Benefits  
The benefits identified from the investment are predominantly private benefits, 

namely benefits to chickpea growers in most chickpea growing regions.  Private 
spillover benefits are likely to be captured by cereal growers who include additional 

areas of chickpeas in their cropping rotations. There are some small public benefits 

potentially produced, these are mainly environmental in nature from lowered 
fungicide, other chemicals and fertiliser usage with potential implications for water 
quality off-farm.   

 

Benefits to other Primary Industries 
Other primary industries that may benefit from the investment are restricted to 

cereal growers. While chickpeas are a useful source of energy and protein for 

livestock, their market for human consumptions usually precludes them from use as 
animal feeds due to price.  
 

Distribution of Benefits along the Chickpea Supply Chain  
Some of the potential benefits from more profitable production of chickpeas will be 
shared along the supply chain with processors, exporters and consumers. Part of any 

estimated gross gain achieved by chickpea growers will be returned to breeders via 

seed royalties or end point royalties through Plant Breeders Rights.   
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Benefits Overseas 

Growers of chickpeas in overseas countries are unlikely to benefit; however, as 

Australia is the largest exporter of chickpeas in the world and, although the demand 
in the rest of the world for Australian product is probably price elastic, it is possible 
that overseas consumers may benefit to a small degree with increased Australian 

production.  
 
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  

Sources: National Research Priorities 
http://www.arc.gov.au/pdf/nrps_and_goals.pdf 
Rural Research Priorities: DAFF (2007) 
http://www.daff.gov.au/_media/documents/ag-food/innovation2/Priorities_Booklet_FINAL.pdf 

 

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 investment.  
 

Table 11: Categorisation of Principal Benefits by Priorities 

 

Benefit National Research 
Priorities 

Addressed 

Rural Research 
Priorities 

Addressed 

Productivity gains for 
chickpeas and 

associated cereal 

crops   

Priority 3 *** 
 

Priority 1  *** 
Priority 2  *  

 

Improved disease 

control with lowered 

costs from reduced 
use of fungicides     

Priority 3 *** 

Priority 4 *** 

Priority 1 * 
 

Priority 1  *** 

Priority 3  ** 

Priority 5  ** 
 

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

The investment in this cluster was targeted principally towards benefits to chickpea 

growers. The investment would have been regarded as a high priority by chickpea 
levy payers as well as by some cereal growers. In the event that public funding was 
restricted, it is likely that the investment would have still been funded by GRDC, 

albeit possibly 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 50-75% of what GRDC actually funded. This would have 
been associated most likely with a somewhat 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 slightly lesser amount 

3. To what extent would industry have 
funded this cluster if only industry 

funds were available and no public 
funds? 

50-75% of that actually funded  

 

    

5. Pathway to Adoption 

PBA is responsible for the release and commercialisation of all new varieties 

emanating from the chickpea breeding program. PBA establishes Release Advisory 
Groups and selects the commercialisation partner. Pure seed is then made available 
to the successful commercialiser.  

The seed is then bulked up by the commercialiser and distributed to the regions. A 

variety brochure is usually produced and some form of promotional strategy is 
implemented.  

The varieties are protected by Plant Breeders Rights under the Plant Breeders Rights 

Act 1994. Co-owners of the varieties are GRDC and its funding partners such as the 
state agencies.  

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 
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international is effected by the commercialising seed company, Pulse Australia, and 
the state agencies involved with PBA. 

Multiplying seed for pulses is slow compared to cereals. 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.  This means that a number of lines may 
be provided to the commercialiser and trialled in different regions while seed is being 

multiplied.   The aim is to reduce the time taken in the commercialisation stages so 
that varieties reach growers faster. 
Part of the cost of commercialisation is covered indirectly by the grower paying a 

levy on seed purchased or an ’end point royalty’ to the breeder based on the value of 

production generated by the seed of the new variety. Part of the levy or royalty is 
returned to GRDC and the state agencies (allocated via an equity model) and part is 

retained by the commercial company to cover costs and any profit.    

 
Other commercialisation costs are covered by the state agencies e.g. preparing 
promotional material for new varieties. 

 

6. Measurement of Benefits 
 

The benefits valued in the quantitative analysis are: 

• The yield increase from the releases (or expected releases) of some new 

varieties of chickpeas to which the investment in the three projects has 
contributed.  

• The quality improvement from some new varieties of chickpeas.  

• The reduced cost of fungicides due to the increased resistance to AB of some 
of the new varieties.  

• The increase in rotational benefits due to the role of the new varieties in 

contributing to the increased area of chickpeas to date and predicted into the 
future.  

 

The benefits identified but not valued include: 

• The environmental benefits on farm or in the wider community due to the 
reduced use of chemicals.  

• The potential wellbeing benefits to farmers and the wider community from 

reduced chemical use and potentially lowered export of chemicals to 
waterways. 

• Any increase in the capital value of unexploited germplasm between 2005 and 

2016.     

 
Counterfactual  
If the GRDC investment in the three projects had not been made, it is assumed there 

would not have been any significant breeding investment by the private sector or 
state agencies over this period.  
 

For the purposes of this evaluation it is assumed that there would have been some 

releases based on selections of overseas germplasm if the GRDC breeding 
investment had not been supported but these releases would have provided only a 

small fraction of the benefits that have been derived from the Australian breeding 

program. A reduction of only 5% of the benefits estimated for the Australian 
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Breeding Program has been assumed to allow for introductions and selections from 
overseas programs that may have occurred in the absence of a national program.    

 

It should be noted that there were some releases of selected new varieties from 
other sources (e.g. ICARDA germplasm from which GenesisTM varieties were selected 
by DPI VIC). While these selections and releases would have been undertaken with 

resources from the investments being analysed, the benefits valued in this analysis 
cover only Australian bred varieties. While the Australian bred varieties dominate 
Australian production, it should be noted that the results probably slightly 
underestimate the total benefits from the investment.  

 
Further, it is assumed that if the chickpea breeding investment had not been made, 
the area of chickpeas would not have increased to the extent it has from 2005 

onwards.  
 
Actual and Expected Variety Releases  

The assumption in this evaluation is that the investment has contributed to seven 

new varieties released up until September 2012. In addition, a further three new 
varieties are expected to be released between 2012 and 2017. The breeding of all 
ten varieties have been influenced to greater or lesser degrees by the investment 

being evaluated. These varieties and their expected characteristics are listed in Table 
13. 
 

Table 13: Actual and Expected Variety Releases and Variety Characteristics  

 

Variety 
Released/ 

Expected to  
be Released 
and release 

year  

Variety Characteristics 

ALREADY RELEASED  (all desi varieties) 

Flipper  Applicable to eastern parts of N NSW and Darling Downs in 

Queensland (Regions 2 and 3); has increased AB resistance with 

potential to lower fungicide use.    

Yorker  Applicable to N NSW and Darling Downs in Queensland (Regions 2 

and 3); has increased resistance to PRR with potentially increased 
average yield;  still susceptible to AB. 

Kyabra  Applicable to NW NSW and western Darling Downs in Queensland 

(Regions 2 and 3); higher yielding with improved harvestability 
and seed quality and moderately resistant to PRR but not AB.     

PBA HatTrick  Applicable to Regions 2 and 3; increased yield compared to Flipper 

and Yorker but similar to Jimbour and Kyabra; main feature is a 
moderate to high level of resistance to both AB and PRR.  

PBA Slasher 

(CICA 0503)  

Applicable to Regions 4 and 5;increased yield compared to all 

other varieties; feature is AB resistance equivalent to Genesis 

types; good seed quality   

PBA Pistol   Applicable to central QLD (Region 1); increased yield with early 

flowering and improved harvestability and a good seed type; 

disease risk from AB and PRR is low in regions 1; variety is  
precluded from other regions due to susceptibility to AB.  

PBA Boundary  Applicable to Regions 2 and 3; increased yield over HatTrick and 
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improved AB resistance; moderately susceptible to PRR.  

PBA Striker  Good adaptation in short season years in regions 4 and 5 

POTENTIALLY TO BE RELEASED (Kabuli and Desi types) 

CICA 0857 Kabuli type, likely to be released in 2013; higher yield potential 

and moderate resistance to AB; also with a large seed and 
therefore likely to be associated with a higher grain value. 

CICA 0717 Desi type for southern region; likely to be released in 2013.   

CICA0192 Desi type for northern NSW and Southern Queensland; resistant 

to AB; likely to be released in 2015. 

RLN Variety   Desi type, improved resistance to two root-lesion nematodes 
(RLN) pathogens and with resistance to AB and PRR; applicable to 
regions 2 and 3, to be released in 2017; higher yield likely. 

 

Regional definitions used in Table 13 are based on definitions in Projects DAN00094 
and DAN00151 being:  
Region 1 is central Qld,  

Region 2 is southern Qld and northern NSW (medium rainfall),  
Region 3 is southern Qld northern NSW (low rainfall),  
Region 4 is southern NSW, Victoria and South Australia, and  

Region 5 is Western Australia. 
 
Seed for new varieties is assumed to be available 12 months after the release year; 
initial adoption is assumed in the year after the year of release. Maximum adoption is 

assumed to occur in the third year of growing.   
 
Baseline Areas  

In order to value the benefits from the new varieties some baseline estimates of 
existing regional areas are required in order to measure the improvement. Estimates 
of baseline areas used in assessing improvements are reported in Table 14. The 

assumed total area of 389,000 ha is based on the average Australian area of 

chickpeas over the past five years, 2008-2012. The percentages by region and by 
desi vs kabuli are based on the estimated sown area by region for 2011 reported in 
Pulse Australia (2012c). 

 

Table 14: Baseline Assumptions Regarding Chickpea Areas  
 

Region 2011 

Area of 
chickpeas  

% Australian 

total area 
derived from 
2011 Area 

Estimated 

average area 
over past five 
years (ha) (a) 

Desi (84%) 

QLD and N NSW (b) 212,500 75.0 292,000  

Southern NSW, VIC, SA and WA 25,000 8.8 35,000 

Total 237,500 83.8 326,000 

Kabuli (16%) 

QLD and N NSW 10,000 3.5 13,500 

Southern NSW, VIC, SA and WA 35,800 12.7 48,500 

Total 45,800 16.2 63,000 

Total (Desi + Kabuli) 283,300 100.0 389,000 
(a) 389,000 x % in column 3  
(b) The central Queensland area is estimated at 15% of the QLD and N NSW area of desi  
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Baseline Yields  
The average yield for the past five years has been 1.13 tonnes per ha. This is taken 

as the baseline yield to which any small percentage increases attributed to new 

varieties are applied, irrespective of which variety they are likely to replace.    
 
Release Probabilities and Years 

The release year and first growing year for each variety are summarised in Table 15. 
Also shown in Table 15 is whether the variety has been released as of September 
2012 and, if not, the expected year of release. 
 

Table 15: Expected Variety Releases: Probabilities and Timing  
 

Variety 

released/to 
be released  

Released or 

Probability of 
Release 

Year of Release or 

Expected Release  
(Year ending 
June) 

Year of First 

Commercial 
Production (Year 
ending June)  

Flipper Released  2006 2007 

Yorker  Released 2006 2007 

Kyabra  Released 2006 2007 

PBA HatTrick Released 2009 2010 

PBA Slasher Released 2009 2010 

PBA Pistol  Released 2011 2012 

PBA Boundary  Released 2011 2012 

PBA Striker  Released  2012 2013 

CICA0857 90% 2013 2014 

CICA0717 80% 2013 2014 

CICA0912 80% 2015 2016 

RLN Variety   50% 2017 2018 

 
Improvements in New Varieties  

The principal characteristics valued from the new varieties are yield gains, quality 

improvements and fungicide cost reductions. Assumptions for the applicability of 
these benefits and their magnitude for each new variety are provided in Table 16.  
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Table 16: Varietal Gains Assumed   
 

Variety to 
be Released  

Yield Gain 
Assumed 

Quality Gain 
Assumed (% 

price) 

AB Rating 
(g) 

Reduction in 
number of 

fungicide 

sprays  

Flipper 0%  No MS 1 

Yorker  2.5% No  MS No 

Kyabra  4% No S No 

PBA HatTrick 0% (a) No  MR 2 

PBA Slasher 10% (b) No R No 

PBA Pistol  8% (c) 2.5%(d) S No 

PBA 

Boundary  

5% (e) No  MR No (f) 

PBA Striker 4% No  MR No  

CICA 0857 4% 2.5% MR 1 

CICA0717 4% No MR No 

CICA0912 2% No R 1 

RLN Variety   5% No  MR No  
(a) PBA, 2011b 
(b) PBA, 2011c 

(c) PBA, 2011a 

(d) Milling quality is 3-4% higher than other varieties commonly grown in region 1 (PBA, 

2011a) 

(e) PBA, 2011d 
(f) Assumed to replace HatTrick so no net savings  

(g) Kristy Hobson, pers. comm., 2012 

 
S=Susceptible 
R=Resistant 

MS=Moderately susceptible 
MR=Moderately resistant 

 

Area of Chickpeas  

The area of chickpeas grown in Australia has been increasing noticeably since the 
year 2000 as shown previously in Figure 1. This increase has been particularly strong 
in N NSW and QLD and is statistically significant; the average increase since 2000 

has been around 21,000 ha per annum.  
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Adoption of New Varieties 

The assumptions regarding maximum adoption of the new varieties with regard to 

each region are shown in Table 17.  
 

Table 17: Adoption Assumptions for Variety Releases   

 
Variety 
Released/to 
be Released  

Regional 
Applicability  

Maximum 
Adoption (% 
Regional   

Production) 

Years to 
Maximum 
Adoption (from 

year of first 
commercial 
production) (a)  

Total 
number of 
benefit 

years (b) 

Flipper Regions 2 and 3  10 3 6 

Yorker  Regions 2 and 3  10 3 6 

Kyabra  Regions 2 and 3  30 3 9 

PBA HatTrick Regions 2 and 3   60 (c) 3 9 

PBA Slasher Regions 4 and 5  60 3 9 

PBA Pistol  Region 1 70 3 Ongoing (d) 

PBA Boundary  Regions 2 and 3  30 3 Ongoing (d) 

PBA Striker  Regions 4 and 5  50% desi  3 Ongoing (d) 

CICA 0857 Regions 4 and 5  50% kabuli  3 Ongoing (d) 

CICA0717 Regions 4 and 5  20% 3 Ongoing (d) 

CICA0912 Regions 2 and 3  20% 3 Ongoing (d) 

RLN Variety   Regions 2 and 3   20% 3 Ongoing (d) 
(a) Linear increase assumed 
(b) Linear decrease from year 3 to year 9 assumed; after year 9  variety is assumed to be 

replaced by other varieties listed  
(c) PBA HatTrick covered approximately 100,000 ha in its first commercial year (GRDC, 2011a) 
(d) The benefit is assumed to continue for these varieties unless another variety linked to the 

program investment that may replace it; the benefits from improved varieties not associated 
with the program investment that replace these varieties would be accounted for in any 
program investment post 2016.   
    

Matching Genetic Gain from New Varietal Benefits to the Investment Being 
Evaluated  
As breeding programs are usually long-term investments, attributing benefits to 

specific investment periods can be difficult.  For this analysis, some attribution of 
benefits from these releases to the period of investment (2005 to 2016) can be 
made.   

 

The breeding investment being evaluated commenced in the year ending June 2005. 
It is assumed that chickpea varieties are produced from a 10 year breeding cycle 

from initial cross to variety release.  The first variety releases after the 
commencement of investment were in 2006. Hence, the influence of the investment 

on the varieties released in 2006 would have been marginal, as the benefit for any 
release in 2006 would be attributable to 2006 and the previous nine years breeding 

activity. Hence, it could be argued that approximately two tenths (20% as 

represented by 2005 and 2006) of the benefit from that variety could be attributed 
to the investment; any varieties released in 2007 could be attributed 30% and so on.   

 
Releases in the period 2013/14 to 2015/16 could be attributed 100% of the benefits 

from the released varieties as all ten years of the breeding cycle would fall within the 

investment period. However, releases after the end of the investment period would 
gradually decline in the proportion of benefits that could be attributed to the 
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investment. Varieties released in 2025/26 or after will not have any benefits 
attributed to the current (2005 to 2016) investment period.   

 

Details on the attribution of benefits for each of the varieties to the three projects 
being evaluated are provided later in Table 18. 
 

Table 18: Estimated Attribution of the Benefit of a Variety Release to the Investment 
Being Evaluated  

 
 

Year of   release  2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Etc 
Relevant 
Investment 
period  

               

1996                

1997                

1998                

1999                

2000                

2001                

2002                

2003                

2004                

2005 I I I I I I I I I       

2006 I I I I I I I I I I      

2007  I I I I I I I I I I     

2008   I I I I I I I I I I    

2009    I I I I I I I I I I   

2010     I I I I I I I I I I  

2011      I I I I I I I I I I 

2012       I I I I I I I I I 

2013        I I I I I I I I 

2014         I I I I I I I 

2015          I I I I I I 

2016           I I I I I 

2017                

2018                

2019                

2020                

2021                

% Attribution  20 30 40 50 60 70 80 90 100 100 100 90 80 70 Etc 

Notes: 
“I” indicates a year of investment between 2005 and 2016 that is relevant to a variety released in a 

particular year  
Shading indicates the ten year period before the variety is released  
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Impact on Rotations  
The area of chickpeas has been increasing over time (See Figure 1). From the year 

2000 to 2012 the area has increased at a rate of around 21,000 ha per annum.  

 
There may be a number of reasons for this area increase such as new varieties, 
disease management improvements, and relative prices.  However, it should be 

noted that the increase from 2006 to 2013 coincides with the release of eight new 
varieties of chickpeas. It can be assumed with some confidence that the new 
varieties played a role in the area increase.  
 

Without the breeding program and the release of the new varieties, it is likely that 
the area increase would have been less. It is conservatively estimated that the new 
varieties have been responsible for 25% of the increase. Further, it is assumed this 

area increase (21,000 ha per annum) and attribution (25%) will continue until 2020, 
after which the new releases assumed will have no further impact on the area. 
The proportion of chickpea crops grown in rotations has been increasing over the 

years and now most chickpea crops are grown in rotations. Of the new area of 

chickpeas since 2006, it is assumed 50% has been grown in rotation with cereals and 
the new area has not replaced other legumes grown in rotations with cereals. 
 

The value of introducing chickpeas in a rotation will depend on a range of factors 
including the existing rotation sequence, seasonal conditions, relative crop prices, 
and how the chickpea planting influences the benefits from the following (usually 

cereal) crop.  

 
Overall it has been assumed that a cereal crop following chickpeas will experience an 

average gross margin benefit predominantly from a yield increase and a reduced 
requirement for purchasing fertiliser nitrogen. For example, trials have shown that 

compared to a wheat-wheat rotation, wheat after chickpeas has been shown to 
produce higher yields per ha (an additional 0.6-0.7 tonnes per ha) and higher protein 

levels (GRDC, 2011b). However, the pulse crop may receive a lower gross margin 

than wheat when it replaces the first wheat crop so that a conservative estimate of 
$60 per ha per annum average is attributed to the chickpea crop impact.  

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

 

Table 19: Summary of Assumptions 
 

Variable Assumption Source 

Baseline Performance  

Baseline average area of 

chickpeas in five years 
ending June 2012  

389,000 ha   Table 1  

Average yields for 

chickpeas in five years 
ending June 2012   

1.13 tonnes per ha   Table 1  

Average value of chickpeas  $440 per tonne NSW DPI  (2012) 

Counterfactual  5% of gains from the 
breeding program made in 

absence of the program  

Agtrans Research  

VARIETAL RELEASES  

Variety Flipper  
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First year of production  2007 Table 15  

Reduced number of 
fungicide sprays  

1 Table 16 

Cost saving for 1 fungicide 

application  

$20 per ha  Based on Moore et al 

(2011) 

Maximum adoption level  
for regions 2 and 3  

10%  Table 17 

Years to maximum adoption  3 Table 17 

Attribution to investment  20% Table 18 

Variety Yorker 

First year of production  2007 Table 15  

Yield increase  2.5% of 1.13 tonnes per 
ha  

Table 16 

Maximum adoption level  

for regions 2 and 3  

10%  Table 17 

Years to maximum adoption  3 Table 17 

Attribution to investment  20% Table 18 

Variety Kyabra  

First year of production  2007 Table 15 

Yield increase  4% of 1.13 tonnes per ha  Table 16 

Maximum adoption level for 
regions 2 and 3  

30%  Table 17 

Years to maximum adoption  3 Table 17 

Attribution to investment 20% Table 18 

PBA HatTrick  

First year of production  2010 Table 15  

Yield increase  0% of 1.13 tonnes per ha  Table 16 

Reduced number of 

fungicide sprays  

2 Table 16 

Cost saving for 1 fungicide 
application  

$20 per ha  Based on Moore et al 
(2011) 

Maximum adoption level for 
regions 2 and 3   

60% Table 17 

Years to maximum adoption  3 Table 17 

Attribution to investment 50% Table 18 

PBA Slasher  

First year of production  2010 Table 15  

Yield increase  10% of 1.13 tonnes per ha Table 16 

Maximum adoption level for 

regions 4 and 5  

60% Table 17 

Years to maximum adoption  3 Table 17 

Attribution to investment 50% Table 18 

PBA Pistol  

First year of production  2012 Table 15  

Yield increase  8% of 1.13 tonnes per ha Table 16 

Price increase  2.5% price increase  Table 16 

Maximum adoption level for 
region 1  

70% Table 17 

Years to maximum adoption  3 Table 17 

Attribution to investment 70% Table 18 

PBA Boundary   
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First year of production  2012 Table 15  

Yield increase  5% of 1.13 tonnes per ha Table 16 

Reduced number of 
fungicide sprays  

0 (as assumed to replace 
HatTrick) 

Table 16 

Maximum adoption level for 
regions 4 and 5  

30% Table 17 

Years to maximum adoption  3 Table 17 

Attribution to investment 70%  Table 18 

PBA Striker 

First year of production  2013 Table 15 

Yield increase  4% of 1.13 tonnes per ha   Table 16 

Maximum adoption level for 
regions 2 and 3  

50% Table 17 

Years to maximum adoption  3 Table 17 

Attribution to investment 80% Table 18 

CICA 0857 

Probability of release  90% Table 15  

First year of production  2014 Table 15  

Yield increase  4% of 1.13 tonnes per ha Table 16 

Reduced number of 
fungicide sprays  

1 Table 16 

Price increase  2.5% price increase  Table 16 

Maximum adoption level for 

regions 4 and 5 (Kabuli) 

50% Table 17 

Years to maximum adoption  3 Table 17 

Attribution to investment 90% Table 18 

CICA 0717 

Probability of release  80% Table 15 

First year of production  2014 Table 15 

Yield increase  4% of 1.13 tonnes per ha  Table 16 

Maximum adoption level for 
regions 4 and 5 (Kabuli) 

20% Table 17 

Years to maximum adoption  3 Table 17 

Attribution to investment 100% Table 18 

CICA 0912 

Probability of release  80% Table 15 

First year of production  2016 Table 15 

Yield increase  2% of 1.13 tonnes per ha  Table 16 

Reduced number of 

fungicide sprays  

1 Table 16 

Maximum adoption level for 
regions 4 and 5 (Kabuli) 

20% Table 17 

Years to maximum adoption  3 Table 17 

Attribution to investment 100% Table 18 

RLN Variety   

Probability of release  50% Table 15  

First year of production  2018 Table 15  

Yield increase  5% of 1.13 tonnes per ha Table 16 

Maximum adoption level for 
regions 2 3 and 4  

20%  Table 17 

Years to maximum adoption  3 Table 17 
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Attribution to investment 90% Table 18 

Attribution of Varietal Benefits to Breeding Program  

Assumed length of breeding 
cycle  

10 years from first cross to 
release  

Agtrans Research  

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 2005 to 2016)   

Number of the ten years 

before variety released  
that are included in the 

investment period, divided 

by ten    

Agtrans Research (see 

Table 18) 

INCREASE IN ROTATIONAL AREA    

Increased area of chickpeas  
since 2000  

21,000 ha  per annum  Based on linear statistical 
trend 2000 to 2012 

Proportion of increased area 

due to new varieties 
released  

25% from 2006 to 2102 

and then declines linearly 
to zero over ten years to 
2022 

Agtrans Research  

Proportion of new chickpea 

area  grown in rotation with 
cereals where chickpeas  

have not replaced other 

legumes grown in rotations 
with cereals 

50% Agtrans Research 

Increase in average gross 
margin   

$60 per ha  Agtrans Research based 
on gross margins in NSW 

DPI (2012)  

 
Results 

All past costs and benefits were expressed in 2011/12 dollar terms using the CPI. All 
benefits after 2011/12 were expressed in 2011/12 dollar terms. All costs and 

benefits were discounted to 2011/12 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 (2015/16). 
 

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.  
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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$) 33.86 58.86 78.64 94.13 106.27 115.78 123.23 

Present value of 
costs (m$) 42.34 42.34 42.34 42.34 42.34 42.34 42.34 

Net present 

value (m$) -8.49 16.52 36.29 51.78 63.92 73.43 80.88 

Benefit-cost  
Ratio 0.80 1.39 1.86 2.22 2.51 2.73 2.91 

Internal rate of 
return (%) negative  10.8 13.7 14.7 15.1 15.3 15.4 

 
 

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$) 13.08 22.74 30.37 36.36 41.04 44.72 47.60 

Present value of 
costs (m$) 15.91 15.91 15.91 15.91 15.91 15.91 15.91 

Net present 
value (m$) -2.83 6.83 14.47 20.45 25.14 28.81 31.69 

Benefit-cost  
Ratio 0.82 1.43 1.91 2.29 2.58 2.81 2.99 

Internal rate of 

return (%) negative 12.1 15.1 16.1 16.5 16.6 16.7 
 

There are eleven 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 rotational benefits due to the area increase in chickpeas.  
 

The low contributions apparent by the first three variety releases were mainly due to 
the low attribution to the investment period covered as most benefits would have 

been attributed to the earlier periods of investment in breeding not included in this 
analysis. The higher relevance of the investment period to the varieties not yet 

released offset to a large extent the uncertainty allowed for in assuming their 

release, so significant benefits still emanated from future expected releases.   
 

The reasons for significant contributions from specific varieties were related to 
assumptions for levels of adoption or high benefits per ha, such as for Pistol.      
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Table 22: Contribution of Source of Benefits to Present Value of Benefits (30 years) 
 

Source of 

Benefit 

Present Value 

of Benefits 
(PVB) 

($ million) 

% PVB 

Flipper 0.38 0.3 
Yorker  0.23 0.2 
Kyabra  0.96 0.8 
PBA HatTrick 13.31 10.8 
PBA Slasher 2.28 1.9 
PBA Pistol  16.77 13.6 
PBA Boundary  18.76 15.2 
PBA Striker  3.95 3.2 
CICA 0857 17.67 14.3 
CICA0717 1.48 1.2 
CICA0912 14.29 11.6 
RLN Variety   5.87 4.8 
Rotational benefit  27.28 22.1 
Total  123.23 100.0 

 
 

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 2.   
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Figure 2: Annual Benefit Cash Flow 
 

 
 

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$) 95.92 47.60 29.99 

Present value of costs (m$) 14.70 15.91 17.56 

Net present value (m$) 81.22 31.69 12.42 

Benefit cost ratio 6.53 2.99 1.71 

 

Table 22 shows that the benefit to the cereal rotation makes the largest contribution 

to the overall benefits. Table 25 shows the sensitivity of the investment criteria to 
changes in the assumptions regarding the gross margin per ha increment from a new 
area of chickpea. The results show that without the rotational benefits and just 

relying on the gains in profitability from the individual new varieties, the investment 

criteria were still positive, that is, the varietal improvements alone would have paid 
for the investment.  
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Table 25: Sensitivity of Investment Criteria to Changes in Rotation Benefit from New 
Chickpea Area    

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

  

Criterion  Rotational Benefit    

$0 per ha  $60 per ha 
(Base) 

$90 per ha  

Present value of benefits (m$) 37.06 47.60 52.87 
Present value of costs (m$) 15.91 15.91 15.91 
Net present value (m$) 21.15 31.69 36.96 
Benefit cost ratio 2.33 2.99 3.32 
Internal rate of return (%) 13.2 16.7 18.4 

 

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

changes to adoption. The results show that at half the adoption rate assumed, the 
investment would still provide positive investment criteria.  The break even 
maximum adoption would need to be 43% of the base for the investment to break 

even at the 5% discount rate.   
 
Table 26: Sensitivity of Investment Criteria to Maximum Adoption Level of Varieties 

without any Rotational Benefit 

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

Criterion  Maximum Adoption Level  

50% Base  Base 

Present value of benefits (m$) 18.53 37.06 
Present value of costs (m$) 15.91 15.91 
Net present value (m$) 2.62 21.15 
Benefit-cost ratio 1.16 2.33 
Internal rate of return (%)  6.2 13.2 

 
 

7. 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 27). 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  
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Table 27: Confidence in Analysis of Chickpea Breeding Investment    

 

Coverage of 
Benefits 

Confidence in 
Assumptions 

High  Medium  

 

8. Conclusions and Lessons Learnt 
 
During the investment period (years ending June 2005 to 2016), a number of 

improved chickpea varieties have been released from the breeding program with 
high adoption levels. Improvements have varied with the variety and have included 

greater resistance to AB and PRR, as well as higher yield potentials, improved quality 

and improved harvestability. As Project DAN00151 is ongoing until 2016, there are 
some further releases expected.   
 

The principal direct benefit that has been delivered and captured by chickpea 
producers is an increase in the chickpea gross margins from the improvements in 
new variety performance.      

 

The area of chickpeas grown in Australia has been increasing in the past decade. 
Some of this increase has been assumed due to the advances made in chickpea 
varietal performance. In turn this new area of chickpeas has provided benefits 

(fixation of nitrogen and acting as a disease break).   
 
The benefits identified from the investment are predominantly private benefits for 

chickpeas growers in all states, but with a strong bias to the northern region where 

most chickpeas are grown. Private spillover benefits are likely to be captured by 
cereal growers who have started growing chickpeas or have expanded their area of 
chickpeas. There are likely to be some public benefits produced, mainly 

environmental in nature from lowered chemical and nitrogen fertiliser usage with 
potential implications for water quality off-farm.   
 

Given the assumptions made in the analysis, the rotational benefits from the new 

area of chickpeas make the largest contribution to the overall benefits, as opposed to 
the benefits from any individual variety release. However, the results show that 

without the rotational benefits and just relying on the gains in profitability from the 
individual varieties, the investment would still provide positive returns.  

 
The investment in the three projects has produced a number of benefits most of 

which have been valued. The total investment of $43 million (present value terms) 

has been estimated to produce total gross benefits of $123 million (present value 
terms) providing a net present value of $80 million, a benefit-cost ratio of just under 

3 to 1 (over 30 years, using a 5% discount rate) and an internal rate of return of 
over 15%.  
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