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Southern Rangelands of Western Australia

Source: https://www.agric.wa.gov.au/rangelands/rangelands-western-australia

• Arid region characterized by highly variable rainfall 
(<300 mm/y)

• Mainly pastoral stations grazing native pastures



Genetics

Herd
Structure

Stocking
Rate

VARIABLE

Cattle 
Production

Carbon 
Sequestration

Land 
regeneration



Genetics

Herd
Structure

Stocking
Rate

VARIABLE

Cattle 
Production

Carbon 
Sequestration

Land 
regeneration

Quality

heavy steers and heifers,

combined with

conservative stocking rates,

are optimum to survive a drought,
enhancing land regeneration and 
carbon sequestration opportunities
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Prices assumed

Prices in $ per kg live weight
MLA

($/kg lw)
Future Price A

($/kg lw)
Future Price B

($/kg lw)
Sale 

Location
Distance to sale

(km)
Heifer weaners 2.48 3.30 3.80 Saleyards 1000

Heifer 1 yr. 2.86 3.00 3.20 Broome 1600

Heifer 2 yrs. 2.27 3.00 3.25 Abattoirs 1200

Cows >3 yrs. 2.10 2.50 3.00 Abattoirs 1200

Steer weaners 3.10 3.60 4.00 Saleyards 1000

Steers 1 yr. 3.12 3.60 3.40 Broome 1600

Steers 2 yrs. 2.84 3.60 3.60 Abattoirs 1200

Cull bulls 2.00 2.50 3.00 Abattoirs 1200

Prices drop 25% during the drought
The year after the drought they increase by 100%

They stabilize after two years after the drought

Residual Sales

Target Sales
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Trade Production system response to one drought
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Herd Size response to one drought
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Herd Size response to droughts
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Summary of the Herd Structure results

• Trade Production system has:
• the lower number of animals.
• produces the largest kilograms of beef (Higher % of the selected market).
• recovers faster from drought.

• Not matching the availability of haystack with the length of the 
drought impacts on the herd size, increasing time to recovery. 



Economic results
A review of the past and a vision of the future
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Steady state results – MLA Prices

¹ Costs considers sale, variable and fixed costs.

Weaner Production Live Export Trade Production

Income ($/kg liveweight) 2.36 2.51 2.31

Cost¹ ($/kg liveweight) -2.17 -1.73 -1.54

Net Income ($/kg liveweight) 0.18 0.78 0.77

Return on Capital 1.0% 5.3% 5.4%



Economic dynamic results - MLA Prices
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Steady State results – Future Prices

¹ Costs considers sale, variable and fixed costs.

Weaner Production Live Export Trade Production

Future Price A

Income ($/kg liveweight) 2.83 2.86 2.92

Cost¹ ($/kg liveweight) -2.19 -1.74 -1.56

Net Income ($/kg liveweight) 0.63 1.12 1.36

Return on Capital 3.1% 7.0% 8.9%

Future Price B

Income ($/kg liveweight) 3.24 2.93 3.06

Cost¹ ($/kg liveweight) -2.21 -1.74 -1.56

Net Income ($/kg liveweight) 1.03 1.18 1.50

Return on Capital 4.7% 6.9% 9.3%



Economic dynamic results - Future Price A
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Economic dynamic results - Future Price B
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Variation of Herd size and Net income

Average standard deviation of Herd size and Net income per stocking rate 
strategy for the Trade Production system

One drought Two droughts

Herd Size Income Herd Size Income

100%SR 840 1106 840 1096

80%SR|Keep HayStack 649 755 649 750

80%SR|Use HayStack 211 207 667 690

66%SR|Keep HayStack 368 392 387 472

66%SR|Use HayStack 22 248 22 360
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Summary of the Prices results

• Last 7 Years: Live Export simile to Trade Production ≈ Real situation

• Future: Incentive to shift to Trade Production system.

• Conservative stocking rates:
• Produce a more stable herd and, in consequence, a more stable net income
• Optimum in drought periods. Use of haystack reduce (or eliminate) 

destocking.
• Not matching the availability of haystack with the length of the drought 

impacts on the herd size, increasing time to recovery and costing $200K.
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Strategy

• Based on a Trade Production system and a 66% Stocking rate strategy.

MSA Score Distribution Premium Paid 

1 50% -

2 25% 0.5 $/Kg carcass weight

3 25% 1.0 $/Kg carcass weight

Assumed Distribution of marbling and premium paid

Breeding Herd
Droughtmaster

Bulls
Droughtmaster

Steers
Droughtmaster

Heifers
Droughtmaster

Steers
Droughtmaster-
Akaushi Cross

Heifers
Droughtmaster-
Akaushi CrossBulls

Akaushi

Used for 
replacement

Sold to local 
abattoirs

F1 Akaushi 
heifers and 
steers are sold 
to local 
abattoirs.

Investment: 128K$ (buy 168K$- sale40K$)



Results
Net Present Value (‘000 $) and Internal Rate of 
Return for a 10-, 20-, and 30-years analysis

Sensitivity of 10-year NPV (‘000 $) to the different 
distributions of MSA Scores

• Rising planes of nutrition is 
a key factor to induce 
marbling.

• Low selection intensity in 
the replacement of the 
breeding herd. 

• Domestic niche market
• Could target the off-season 

in the US market

10 Years 20 Years 30 Years

NPV (0%) $123.8 $467.3 $810.9

NPV (5%) $61.1 $223.9 $323.9

NPV (10%) $20.5 $101.9 $133.2

NPV (15%) -$6.3 $36.3 $46.9

IRR 13.6% 19.8% 20.5%

MSA Score 1 50% 50% 25% 0%
MSA Score 2 50% 25% 50% 50%
MSA Score 3 0% 25% 25% 50%
NPV (0%) $34.4 $123.8 $213.2 $392.0
NPV (5%) -$2.7 $61.1 $124.9 $252.6
NPV (10%) -$26.2 $20.5 $67.2 $160.6
NPV (15%) -$41.2 -$6.3 $28.6 $98.5
IRR 4.5% 13.6% 20.6% 31.4%



Conclusions

• The optimum production system is found to be a herd structure that produces heavy steers and
heifers.

• The optimum stocking rate strategy is one that is sufficiently conservative to leave enough
haystack to survive consecutive drought years.

• More conservative stocking rate will produce a more stable herd and, in consequence, a
more stable net income.

• Imperative to have a correct feed budgeting to manage the herd.

• Possible extra income on offer for carbon sequestration in rangeland vegetation

• The haystack strategy has been employed within the industry – and by OMP Research
Station, NT – to regenerate land condition, as the presence of a haystack in good years
increases plant recruitment in response to rainfall.

• Increasing the quality of meat through marbling obtained by the Akaushi genetics should enlarge
market opportunities for pastoral beef.



Further research

• Integrate the model to a

• feed availability software (i.e. GRASP)

• data driven feed budgeting (i.e.: remote sensing/drone estimates)

• Analyze the land condition improvement resulting from increasing cover in less
than good condition land systems as a result of carrying a haystack in good
seasons. Integrate into this model.

• Analyze the economic merits of shifting a rangeland beef enterprise into being a
mixed enterprise of beef production and carbon sequestration; and the optimal
herd structure and stocking rate that would accompany that enterprise
diversification. Integrate into this model.
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Variation of rainfalls
• In the Southern Rangeland (SR), the 

variation of rain goes from 30% to 54%.
• Specifically for WA, the coefficient of 

variation of rain goes from 30% to 39%.
• The rain pattern modeled will cover a wide 

range of coefficient of variability of rain.

15B. Alice Springs

16. Northwest

17. Far North

37. Upper Western

38. Lower Western

45. Far Southwest
46.Far Northwest

1. North Kimberley

2. East Kimberley
3. West Kimberley

4. De Grey
5. Fortescue

6. West Gascoyne
7. East Gascoyne

7A. Murchison

12. Southeast

13. Northeast

15%

20%

25%

30%

35%

40%

45%

50%

55%

60%

Co
ef

ic
ie

nt
 o

f v
ar

ia
tio

n 
of

 ra
in

Years between droughts
1 drought 2 droughts

SR (WA)


