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Summary 

This report details the analysis of the economic implications of management decisions to prepare for 

drought in the Mulga Lands of Queensland.  Accompanying reports in this series present strategies 

and results for other regions across Queensland's grazing lands.  It is intended that these analyses 

will support the implementation of resilient grazing, livestock management and business practices 

necessary to manage seasonal variability.  The property-level, regionally specific livestock and 

business models that we have developed can be used by consultants, advisors and producers to 

assess both strategic and tactical management decisions for specific properties. 

We applied scenario analysis to examine a range of management strategies and technologies that 

may contribute to building more profitable and drought resilient beef properties in the Mulga Lands.  In 

doing this, we developed property-level, regionally specific herd and business models for a 

constructed, example beef cattle property.  Due to very limited available herd data for this region, the 

assumptions were largely informed by the knowledge and experience of Department of Agriculture 

and Fisheries (DAF) research and industry extension staff who have worked across northern 

Australiaôs grazing regions, as well as through consultation with regional producers.  As there is an 

absence of contemporary beef cattle research data to validate the assumptions made for the Mulga 

Lands analysis, we strongly recommend that the results be considered as a guide only and that the 

assumptions be adjusted to suit the circumstances of individual properties and local managers. 

The initial constructed, base property was 20,000 ha with representative mulga and other land types 

and initially carried ca. 600 adult equivalents (AE).  The management features of the self-replacing 

beef breeding herd included continuous mating with two main musters each year to castrate male 

calves, sell steers and identify cull (i.e., saleable) breeding cows.  Over the 30-year analysis period 

the average overall mortality rate of the base herd was 7.6% with a 12.5% breeder mortality rate.  The 

average branding rate from all cows mated was 47.5%.  Most steer calves were left on their mothers 

until they were 10-12 months old and then sold directly to the saleyards at an average weight of about 

220 kg in the paddock.  These average performance values need to be considered in the context of 

the very high annual variability in rainfall, liveweight gain and stocking rate for this region which may 

result in different average performance over a future sequence of years than the averages chosen in 

our analysis.  Regardless, this initial base property returned -2.47% on the capital invested over a 30-

year period and hence total farm income was insufficient to pay total costs of the property.   

To increase viability, and to build resilience to droughts, floods and market shocks, beef producers will 

need to increase profit and equity.  Furthermore, to make timely and optimal management decisions 

producers need to assess the impact of alternative strategies on profitability, risk, and the period of 

time before benefits can be expected.  Management strategies or technologies that can be applied to 

improve the profitability and resilience of a beef property to drought are generally of a strategic nature.  

The Breedcow and Dynama herd budgeting software (BCD) was used to develop herd models 

integrated with discounted cash flow budgets for each alternative management strategy.  The 

economic and financial effect of implementing each strategy was assessed by comparison to a base 

production system for the constructed property.  Property-level productivity and profitability was 

assessed over a 30-year investment period and incorporated (1) the change in profit and risk 

generated by alternative operating systems, (2) the changes in unpaid labour, herd structure and 

capital, and (3) included the implementation phase.   
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Management decisions considered in response to, or recovery from, drought need consideration of 

both short-term and long-term implications.  These were examined in our previous analyses for the 

Fitzroy, Northern Gulf and Central West Mitchell Grasslands regions and those reports contain 

detailed examples of drought response and recovery analysis (Bowen and Chudleigh 2018b, Bowen 

et al. 2019a,b).  We have not repeated this exercise for the Mulga Lands but instead refer readers to 

the previous reports which are available from the project internet page:  Improving profitability and 

resilience of grazing businesses in Queensland - Preparing for, responding to, and recovering from 

drought - FutureBeef.   Additionally, spreadsheet tools that can be used to assess drought response 

and recovery options, and recorded presentations giving detailed explanation of how to use them, are 

provided on the project internet page.  

Preparing for drought by improving the profit and resilience of the beef 
enterprise 

The major challenges facing beef producers in the Mulga Lands are associated with the inherently low 

productivity and profitability of the region exacerbated by widespread, and well-documented, pasture 

degradation.  Four initial strategies to implement basic levels of herd management for the 

representative property were considered, sequentially and additively, for their ability to improve 

profitability and resilience, and hence prepare for drought.  This involved (1) a reduction in the long-

term, average stocking rate from 600 to 500 AE to match what was considered the safe carrying 

capacity of the representative property; (2) implementation of weaning, pregnancy testing and basic 

herd vaccinations against botulism, leptospirosis and vibriosis; (3) targeting the optimum age of steer 

turnoff, and (4) providing supplements to supply adequate sulphur (S), phosphorus (P) and nitrogen 

(N).   

The results of the analysis of these basic management strategies are given in Table 1 and Table 2.  

Table 1 and Table 2 show the net difference in returns between the initial, base property with 600 AE 

and low-level management and the same property after sequential implementation of basic 

management strategies.  It is important to note that a negative net present value (NPV) from these 

analyses does not necessarily indicate that a property implementing such a strategy is unprofitable, 

just that the strategy causes the property to be less profitable than the base scenario.  After the initial 

strategy of implementing the safe carrying capacity of 500 AE, the long-term economic and financial 

outlook for the property was not substantially improved with only $520/annum additional profit over 30 

years expected as a result of the change.  The annual rate of return on total capital invested at the 

property-level was -2.60% and hence similar to that when running 600 AE.  Implementing weaning, 

pregnancy testing and basic herd vaccinations also provided no measurable impact on the economic 

and financial performance of the property over 30 years when combined with stocking rate reduction, 

with <$200/annum added to the total property profit.  However, increasing the age of steer turnoff, 

from yearlings to the optimal of 18 months, in combination with implementing the safe carrying 

capacity, weaning, pregnancy testing and basic herd vaccinations, did have a more substantial 

positive effect on profit, adding $12,400/annum benefit to the property over 30 years.  Despite this 

improvement, the total property returns were still negative at ï1.88%.   

  

https://futurebeef.com.au/projects/improving-profitability-and-resilience-of-beef-and-sheep-businesses-in-queensland-preparing-for-responding-to-and-recovering-from-drought/
https://futurebeef.com.au/projects/improving-profitability-and-resilience-of-beef-and-sheep-businesses-in-queensland-preparing-for-responding-to-and-recovering-from-drought/
https://futurebeef.com.au/projects/improving-profitability-and-resilience-of-beef-and-sheep-businesses-in-queensland-preparing-for-responding-to-and-recovering-from-drought/


 
 

 
Mulga Lands - management strategies for drought resilience, Department of Agriculture and Fisheries, 2021  

v 
 

 

Table 1 - Profitability and financial risk of sequentially implementing basic management 

strategies of (1) reduction in the long-term, average stocking rate from 600 to 500 AE, (2) 

weaning, pregnancy testing and basic herd vaccinations and (3) targeting the optimal age of 

steer turnoff, on the Mulga Lands property compared to the 600 AE starting herd 

The analysis was conducted for a 30-year investment period using current input costs and average cattle prices 
over the period January 2010 to December 2019 

Scenario Annualised 
NPVA 

Peak deficit 
(with 

interest)B 

Year 
of 

peak 
deficit 

Payback 
period 

(years)C 

IRR 
(%)D 

Implementing safe carrying capacity (p. 43) $520 -$16,988 30 n/c 4.3 

Safe carrying capacity + weaning, pregnancy 
testing and basic vaccination program (p. 48) 

$173 -$14,975 30 n/c 4.6 

Safe carrying capacity + weaning, pregnancy 
testing and basic vaccinations + increasing age 
of steer turnoff from yearling steers to 18 months 
(p. 52) 

$12,405 n/c n/c n/c n/c 

AE, adult equivalent; n/c, not able to be calculated. 
AAnnualised (or amortised) NPV (net present value) is the sum of the discounted values of the future income and 
costs associated with a farm project or plan amortised to represent the average annual value of the NPV.  A positive 
annualised NPV at the required discount rate means that the project has earned more than the 5% rate of return used 
as the discount rate.  In this case it is calculated as the difference between the base property and the same property 
after the management strategy is implemented.  The annualised NPV provides an indication of the potential 
average annual change in profit over 30 years, resulting from the management strategy.   
BPeak deficit is the maximum difference in cumulative net cash flow between the implemented strategy and the 
base scenario over the 30-year period of the analysis.  It is compounded at the discount rate and is a measure of 
riskiness. 
CPayback period is the number of years it takes for the cumulative net cash flow to become positive.  The 
cumulative net cash flow is compounded at the discount rate and, other things being equal, the shorter the payback 
period, the more appealing the investment.   
DIRR (internal rate of return) is the rate of return on the additional capital invested.  It is the discount rate at which 
the present value of income from the project equals the present value of total expenditure (capital and annual costs) on 
the project, i.e., the break-even discount rate.  It is a discounted measure of project worth.  n/c indicates that the IRR 
model was unable to identify a value. 

 

The value of appropriate supplementation to address S, P and N deficiencies in cattle using mineral 

loose mix (i.e., óinorganicô) supplements was then compared to a modified base herd where the initial 

basic management strategies (Table 1) were fully implemented.  Table 2 shows the added value of 

applying the different inorganic supplement strategies to the property after the full implementation of a 

lower average stocking rate, the weaning, pregnancy testing and basic herd vaccination programs 

and the change in steer sale age to the optimal of 18 months.  Feeding S and P supplements during 

the growing period only, improved property profit by $7,080/annum over 30 years.  Despite this 

additional improvement, the total property returns were still negative at -1.53%.  Implementing dry 

period supplements decreased property returns when fed alone and decreased the benefit to growing 

period supplements when fed in combination.  The ongoing lack of viability of the Mulga Lands 

property, even after implementing basic herd management strategies, highlighted the importance of 

identifying additional strategies to improve the performance of the property.   
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Table 2 - Profitability and financial risk of implementing inorganic supplements to improve 

profitability and drought resilience of the Mulga Lands property which had already 

implemented the safe carrying capacity, weaning, pregnancy testing, basic herd vaccinations 

and optimal steer sale ageA 

The analysis was conducted for a 30-year investment period using current input costs and average cattle prices 
over the period January 2010 to December 2019 

Scenario Annualised 
NPV 

Peak deficit 
(with 

interest) 

Year 
of 

peak 
deficit 

Payback 
period 
(years) 

IRR 
(%) 

Inorganic supplements (p. 57)      

S, P, N dry period -$2,035 -$102,233 20 n/c n/c 

S, P growing period $7,080 n/c n/c 4 n/c 

S, P, N dry period + S, P growing period $4,074 -$33,527 6 11 17.5% 

n/c, not able to be calculated; N, nitrogen; P, phosphorus; S, sulphur. 

ADefinitions of the economic metrics and abbreviations are given in the footnotes of Table 1. 

 

The effect of additional strategies to improve viability of the Mulga Lands property were investigated 

by comparison with the steady-state, base herd after implementation of the basic herd management 

strategies outlined in Table 1, and Table 2, i.e., after implementing the safe carrying capacity, 

weaning, pregnancy testing, basic herd vaccinations, optimal age of steer turnoff, and inorganic 

supplementation in the growing period.  The modified base herd had an average overall mortality rate 

of 2.45% and an average female mortality rate of 4.0%.  The average weaning rate from all cows 

mated was 63.06%.  Weaned steer calves were sold to the saleyards at 18 months old and an 

average weight of about 295 kg in the paddock.  The results of the analysis of additional strategies for 

the Mulga Lands property are shown in Table 3.  These results are the net difference in returns 

between the revised base property with basic herd management strategies in place and the same 

property after investing in the specified management strategy.  The benefits of Table 3 are additive to 

those identified in Table 1 and Table 2.  That is, the original representative property can potentially 

add benefits from Table 3 to those in Table 1 and Table 2.   

A key finding was that destocking in response to drought was likely to add to the profitability of the 

property if savings in fuel, oil, repairs and maintenance costs (FORM) associated with feeding mulga 

browse, could be reduced by at least 20% on average over time in combination with a reduction in 

operatorôs allowance of 10%.  The most appropriate strategy to destock (sale or agistment) and to 

rebuild herd numbers in the recovery phase (natural increase, purchases, agistment income) will 

depend upon the costs and prices of livestock at the time and the availability and/or demand for 

agistment.   
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Table 3 - Profitability and financial risk of implementing additional strategies to improve 

profitability and drought resilience of a beef property in the Mulga Lands with basic herd 

management strategies already in placeA 

The analysis was conducted for a 30-year investment period using current input costs and average cattle prices 
over the period January 2010 to December 2019 

Scenario Annualised 
NPV 

Peak deficit 
(with 

interest) 

Year 
of 

peak 
deficit 

Payback 
period 
(years) 

IRR 
(%) 

      

Converting from breeding to steer turnover 
(p. 65) 

-$16,130 -$718,466 n/c n/c n/c 

Controlled mating (p. 71)      

Remove bulls, only -$2,970 -$99,731 n/c n/c n/c 

Sell PTE females, first year only -$1,948 -$34,554 n/c n/c n/c 

Sell PTE females annually, replace with PTIC $651 n/c n/c n/c n/c 

Feeding whole cottonseed to the breeder 
herd (p. 78) 

     

$700/t landed -$50,588 -$1,971,476 n/c n/c n/c 

$350/t landed -$25,138 -$1,082,073 n/c n/c n/c 

Buffel paddock development (p. 82) $1,717 -$10,578 7 16 13.6 

Destocking through livestock sales (p. 84)      

Recovery by natural increase in numbers      

20% mulga cost savings from Year 5 $5,100 n/c n/c n/c n/c 

10% mulga cost savings from Year 5 $880 n/c n/c n/c n/c 

Recovery through purchase of replacement 
PTIC breeders 

$8,000 n/c n/c n/c n/c 

Recovery by taking cattle on agistment      

$3/AE per week -$3,000 -$152,600 n/c n/c n/c 

$5/AE per week -$760 -$52,200 n/c n/c n/c 

$7/AE per week $1,500 n/c n/c n/c n/c 

Destocking by sending breeders on 
agistment (p. 90) 

     

$3 per AE per week $7,500 -$25,000 5 6 n/c 

$5 per AE per week $6,100 -$38,838 5 7 n/c 

$7 per AE per week $4,700 -$52,700 5 8 n/c 

AE, adult equivalent; n/c, not able to be calculated; PTE, pregnancy-tested, óemptyô cows (i.e., not pregnant); PTIC, 
pregnancy-tested, in-calf cows. 
AThe base herd for each comparison was the herd after implementation of the safe carrying capacity, weaning, 
pregnancy testing and basic vaccinations, the optimal age of steer turnoff, and inorganic supplements fed in the growing 

season (i.e., these responses are additive to those in Table 1 and Table 2 for the original, constructed property).  

Definitions of the economic metrics and abbreviations are given in the footnotes of Table 1. 

 

Regardless, as is evident from Table 3, there was in general very limited opportunity to improve 

profitability, and hence viability, of the beef enterprise overall.  This understanding led to examination 

of alternative investment options for the Mulga Lands property including production of rangeland 

goats and carbon farming.  Although, historically, Merino wool sheep were the dominant livestock 

production system in the Mulga Lands, sheep production is now uncommon in the target region.  For 

this reason, as well as the lack of interest by our local advisory group in examining sheep wool or 

meat enterprises for this mulga-dominant property, they were not included in this study.  Merino wool 

and meat sheep enterprises were examined for the Longreach region with results presented in the 
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óRangelands of central-western Queenslandô report.  This report can be accessed from the project 

internet page:  Improving profitability and resilience of grazing businesses in Queensland - Preparing 

for, responding to, and recovering from drought - FutureBeef.  Furthermore, the property-level, 

regionally specific herd and business models developed for that analysis are available for use by 

others and can be applied to assess sheep scenarios for the Mulga Lands, if required.  There may be 

a case for the amalgamation of properties in low-productivity regions such as the Mulga Lands as a 

way of improving drought preparedness but the ongoing disconnect between land value and 

production potential in these regions will limit the capacity of local landholders to achieve such an 

outcome.  Additional work and analysis would be required to appropriately examine the economic 

impacts of property, and herd or flock size, relevant to each Queensland region examined in this 

series of reports to enable identification of the size at which real efficiencies are achieved for each.  

Such analysis was beyond the scope of the current project. 

The profitability and resilience of alternative investment options 

When the Mulga Lands property was modelled to run rangeland goats only, instead of beef cattle, the 

steady-state analysis produced positive total property returns of 1.59%, cf. negative returns of -1.53 

and -1.88% for a self-replacing beef herd (with basic management herd management in place) or a 

steer turnover operation, respectively (Table 4).  However, an important assumption for the rangeland 

goat enterprise analyses was that wild dogs had minimal impact on the goat production system, i.e., 

that the property was already protected from wild dogs with suitable fencing.  It was also assumed 

that internal fencing was already at a suitable standard to allow effective control of goats under 

rangeland conditions.   

Table 4 ï Modelled property-level returns expressed as the operating profit, rate of return on 

total capital, and the gross margin per dry sheep equivalent (DSE) after interest, for alternative 

enterprises on a representative property in the Mulga Lands of QueenslandA 

Calculation of property-level 
returns 

Enterprise scenario 

Beef cattle Rangeland 
goatsC (p. 92) Self- replacing herdB 

(p. 57) 
Steer turnover (p. 65) 

Net livestock sales $121,722 $493,098 $241,370 

Husbandry costs $8,488 $3,830 $17,458 

Net bull, steer or buck replacement $4,000 $393,136 $6,000 

Gross margin (before interest) $109,234 $96,132 $217,912 

Gross margin/DSE after interest $21.01 $17.00 $47.44 

Operating overheads $97,600 $96,600 $106,600 

Plant replacement allowance $14,089 $14,089 $14,089 

Allowance for operatorôs labour and 
management 

$45,000 $45,000 $45,000 

Operating profit -$47,455 -$59,557 $52,223 

Rate of return on total capital -1.53% -1.88% 1.59% 

AThe DSE was used as a basis for comparisons between beef cattle and rangeland goat enterprises at equivalent 
grazing pressure. 
BThe self-replacing beef herd was the herd after implementation of the safe carrying capacity, weaning, pregnancy 
testing and basic vaccinations, the optimal age of steer turnoff, and phosphorus and sulphur supplements fed in the 
growing season. 
CThe assumption was made that suitable exclusion and internal fencing was already in place. 

https://futurebeef.com.au/projects/improving-profitability-and-resilience-of-beef-and-sheep-businesses-in-queensland-preparing-for-responding-to-and-recovering-from-drought/
https://futurebeef.com.au/projects/improving-profitability-and-resilience-of-beef-and-sheep-businesses-in-queensland-preparing-for-responding-to-and-recovering-from-drought/
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The steady-state analyses above, indicate the profitability of enterprises that are assumed to be 

already in place.  However, for the Mulga Lands base property with an existing beef enterprise, to fully 

or partially integrate production of rangeland meat goats, investment of capital, and time to learn new 

skills, is required.  An example scenario, for converting the property completely to rangeland goat 

production, was modelled (Table 5).  It needs to be clearly stated that the results of this example 

analysis do not indicate whether change is warranted for any particular property.  Each property 

considering change faces different circumstances and, therefore, the results shown may only indicate 

the value of change for properties that have similar characteristics to the constructed property and 

face similar prices, costs and outputs in the future. 

Where the constructed property was (1) operated as a beef property, (2) had some existing 

infrastructure to manage sheep or goats, but (3) required the construction of an external boundary 

exclusion fence and some improvements to internal fencing to operate a goat enterprise, the relative 

profitability of the property was improved over the long term with an investment in an exclusion fence 

and a switch to a rangeland goat enterprise.  The investment resulted in ca. $48,000 extra 

profit/annum for the property which was substantially greater than the outcome of any of the previous 

strategies examined to improve the performance of the existing beef enterprise.  However, the 

performance of this investment is heavily dependent upon the assumption that the relative and 

absolute price of goat meat will be maintained over the longer term.  The significant constraint on the 

investment was the level of additional debt required to make the change (indicated by the peak 

deficit), and the number of years before the property would be back to the same financial position that 

it would have maintained without the investment (i.e., the payback period).  These aspects make the 

investment in an exclusion fence quite risky for the constructed property where it is initially operated 

solely as a beef production enterprise and has minimal goat infrastructure.     

Table 5 - Profitability and financial risk of converting to from a self-replacing beef herd to 

production of rangeland meat goats with investment in exclusion fencing for a representative 

property in the Mulga LandsA 

The analysis was conducted for a 30-year investment period  

Scenario Annualised 
NPV 

Peak deficit 
(with interest) 

Year of 
peak 

deficit 

Payback 
period 
(years) 

IRR 
(%) 

Convert from self-replacing beef herd 
to rangeland meat goats with 
investment in exclusion fencing (p. 92) 

$48,326 -$876,011 3 14 10.8% 

AThe self-replacing beef herd was the herd after implementation of the safe carrying capacity, weaning, 
pregnancy testing and basic vaccinations, the optimal age of steer turnoff, and phosphorus and sulphur 
supplements fed in the growing season.  Definitions of the economic metrics and abbreviations are given in the 
footnotes Table 1. 

 

Carbon farming is the process of changing agricultural practices or land use to increase the amount of 

carbon stored in the soil and vegetation (sequestration) and to reduce greenhouse gas emissions 

from livestock, soil or vegetation (avoidance).  Table 6 indicates the potential returns to the 

investment in differing levels of carbon farming, through carbon sequestration, on the modelled Mulga 

Lands property. The ówithout changeô property scenario assumed that the property was fully stocked 

with either (1) beef cattle or (2) rangeland goats at the start of the conversion to carbon farming.  
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Partial conversion of a beef enterprise to carbon farming, substantially improved the profitability of the 

property, with 75% conversion adding more profit than 50% conversion.  However, partial conversion 

of a rangeland meat goat enterprise to carbon farming decreased the profitability of the property.   

Table 6 - Profitability and financial risk of implementing a carbon farming enterprise to 

improve profitability and drought resilience of a specialist beef or goat property in the Mulga 

LandsA 

The analysis was conducted for a 30-year investment period  

Scenario (p. 103) Annualised 
NPV 

Peak deficit 
(with interest) 

Year of 
peak 

deficit 

Payback 
period 
(years) 

IRR 
(%) 

Convert from self-replacing beef herd to 
carbon farming on 50% of the property  

$26,605 n/c n/c n/c n/c 

Convert from self-replacing beef herd to 
carbon farming on 75% of the property 

$36,834 n/c n/c n/c n/c 

Convert from rangeland meat goat herd 
to carbon farming on 50% of the property 

-$17,405 -$1,542,488 30 n/c n/c 

Convert from rangeland meat goat herd 
to carbon farming on 75% of the property 

-$36,840 -$2,834,930 30 n/c n/c 

n/c, not able to be calculated. 

AThe self-replacing beef herd was the herd after implementation of the safe carrying capacity, weaning, 
pregnancy testing and basic vaccinations, the optimal age of steer turnoff, and phosphorus and sulphur 
supplements fed in the growing season.  Definitions of the economic metrics and abbreviations are given in the 

footnotes of Table 1. 

 

The analysis of investment in carbon farming indicated that the opportunity cost, and other key factors 

determining whether carbon farming is attractive to a landholder, are dynamic and uncertain.  Each 

part of a property eligible to be allocated to a carbon farming project will have different characteristics 

leading to different assumptions and different investment returns.  It is critical that managers not only 

apply the correct methodology when assessing the potential for carbon sequestration, but also apply 

an appropriate framework to assess the economic and financial value of carbon farming.  

Furthermore, our analysis did not incorporate any potential impacts on the level of tax payable when 

carbon farming is added to the income mix of the hypothetical property.  Income from carbon farming 

is not treated as income from primary production and specialist taxation advice should be sought by 

any landholder considering an investment in carbon farming.  The potential implications of carbon 

agreements for future sale of the property also needs to be considered. 

The adoption of carbon farming in the rangelands to date has been due predominately to the 

extended droughts and lower commodity prices of the last decade reducing the opportunity costs 

and/or increasing the discount rates of some landholders to the point that carbon farming became 

quite attractive.  A return to better seasonal conditions and the continuation of higher commodity 

prices could slow the conversion of large parts of the Mulga Lands to carbon farming.  Even so, the 

relative profitability of carbon farming, on suitable land types and paddocks in the Mulga Lands, 

indicates that carbon farming on portions of properties is likely to be considered closely by many 

landholders who have not yet adopted the enterprise.  This is particularly likely if carbon prices show 

increases, in real terms, over time. 
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Conclusions 

The central finding of these analyses was that the representative beef cattle property had low inherent 

productivity and profitability with very limited opportunity to improve upon this base situation.  When 

combined with the apparent disconnect between land value and the possible returns from the 

investment, this suggests that low profitability and debt servicing pressures will make investment in 

alternative beef cattle management strategies unaffordable for many Mulga Land region beef cattle 

businesses.  This understanding led to examination of alternative investment options for the Mulga 

Lands property including production of rangeland goats and carbon farming.  The modelling approach 

applied in this study allowed the integration of alternative investments to beef cattle within the one 

investment model and enabled a whole-of-business analysis of the impact of change on productivity 

and profitability at the property level.   

The steady-state analysis of alternative livestock enterprises indicated that the rangeland goat 

enterprise produced a positive operating profit and rate of return on total capital in comparison to the 

negative profitability of both the self-replacing beef herd and steer turnover operations.  However, 

where full investment in an exclusion fence around the majority of the property was required to 

facilitate a shift from beef to rangeland goat production, the investment was likely to increase the 

riskiness of the overall enterprise.  This was the case even though the long-term profitability and 

resilience of the property could be substantially improved by a change to the production of rangeland 

meat goats.  The lack of reliable data for managed rangeland meat goat production in this region 

limits the confidence in conclusions about the role of rangeland goats, long-term.  However, 

maintenance of the demand for goat meat, together with increased knowledge of effective goat 

management strategies, could see rangeland goats play a very important role in maintaining profitable 

and resilient production systems in the future.   

The potential returns to the investment in differing levels of carbon farming, through carbon 

sequestration, on the modelled Mulga Lands property when initially fully stocked with either (1) beef 

cattle or (2) rangeland goats at the start of the conversion, produced different results depending on 

the starting enterprise in place.  Partial conversion of a beef enterprise to carbon farming, 

substantially improved the profitability of the property, with 75% conversion adding more profit than 

50% conversion.  However, partial conversion of a rangeland meat goat enterprise to carbon farming 

decreased the profitability of the property.  Importantly, each part of a property eligible to be allocated 

to a carbon farming project will have different characteristics, leading to different assumptions and 

different investment returns which may or may not be the same as those in our analysis.  It is critical 

that managers not only apply the correct methodology when assessing the potential for carbon 

sequestration, but also apply an appropriate framework to assess the economic and financial value of 

carbon farming.  The tax implications of this non-primary production income stream, and potential 

implications for property sale value, should also be considered.   

Regardless, the application of a logical, rational framework is critical to evidence-based decision 

making.  The scenarios modelled here are aimed at providing a broad understanding of the range of 

opportunities available for improvement, the potential response functions in the production system, as 

well as an appropriate framework to support decision making.  The property-level, regionally specific, 

herd and business models that we have developed can be used to assess both strategic and tactical 

decisions for individual businesses. 
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1 General introduction 

More than 80% of Queenslandôs total area of 173 million ha is used for grazing livestock on lands 

extending from humid tropical areas to arid western rangelands (QLUMP 2017).  Most extensive 

grazing enterprises occur on native pastures.  Introduced (sown) pastures constitute less than 10% of 

the total grazing area and occur on the more fertile land types (McIvor 2005; QLUMP 2017).  Grazing 

industries make an important contribution to the Queensland economy.  In 2018-19 the beef cattle 

industry accounted for 45% ($5.8 billion) of the total gross value of Queensland agricultural production 

while sheep meat and wool accounted for 0.98% ($0.1 billion), (ABS 2020b). 

Queenslandôs variable rainfall, especially long periods of drought, is one of the biggest challenges for 

grazing land managers.  As well as the potential for causing degradation of the grazing resource and 

impacting animal welfare, drought has a severe impact on business viability, is a regular occurrence, 

and provides the context for many of the production and investment decisions made by managers of 

grazing enterprises.  Climate change is expected to result in increased severity and impact of 

droughts in Queensland in addition to an overall decrease in annual precipitation (2-3% lower by 

2050) and warmer temperatures (1.4-1.90C greater by 2050), (Queensland Government 2018).  The 

Queensland beef and sheep industries are also challenged by variable commodity prices and by 

pressures on long-term financial performance and viability due to an ongoing disconnect between 

asset values and returns, high debt levels and a declining trend in terms of trade (ABARES 2019).   

To remain in production, and to build resilience, beef and sheep properties need to be profitable and 

to build equity (Figure 1).  Building resilience usually means investments must be made and 

alternative management strategies considered well before encountering extended dry spells or 

drought.  To make profitable management decisions, graziers need to be able to appropriately assess 

the impact of different strategies on profitability, the associated risks, and the period of time before 

benefits can be expected.  The effects of such alternative management strategies are best assessed 

using property-level, regionally relevant models that determine whole-of-property productivity and 

profitability (Malcolm 2000, Malcolm et al. 2005). 

Decision making during drought often has a more tactical, short term focus but also relies upon 

applying a framework to assess the relative value of the alternatives over both the short and medium 

term.  Recovery from drought is also a challenging period when decision making should include both 

the strategic response ï returning to the most profitable herd structure, and the tactical response ï 

how to survive while the production system is being rebuilt.  Simple spreadsheets applying a farm 

management economics framework can be used to quickly gather relevant information and highlight 

possible outcomes of decision making during and after drought.  These tools can complement 

traditional decision-making processes. 
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Figure 1 - The link between profit and growth in equity  

 

 

Although regularly achieving a profit is a key ingredient of a drought resilient livestock production 

system, profit does not necessarily drive the goals of the vast majority of livestock producers 

(McCartney 2017; Paxton 2019).  The factors that motivate producers are much more complex and 

diverse.  However, to be a livestock producer in northern Australia you need to be efficient, i.e., you 

need to regularly produce a profit.  Therefore, profit is necessarily the focus of this report.    

This report was produced as part of the project titled, óDelivering integrated production and economic 

knowledge and skills to improve drought management outcomes for grazing enterprisesô. The 

objective of this project was to improve the knowledge and skills of advisors and graziers in assessing 

the economic implications of management decisions which can be applied to (1) prepare for, (2) 

respond to, or (3) recover from drought.  We have applied scenario analysis to examine a range of 

management strategies and technologies that may contribute to building both more profitable and 

more drought resilient grazing properties for a number of disparate regions across Queensland.  In 

doing this we have developed property-level, regionally specific herd, flock and business models, 

incorporating spreadsheets and a decision support framework that can be used by consultants and 

advisors to assist producers to assess both strategic and tactical scenarios.  This report details the 

analysis of the economic implications of management decisions for a beef cattle enterprise in the 

Mulga Lands of Queensland. 

1.1 The Mulga Lands region of Queensland 

1.1.1 The land resource 

The Mulga Lands target region for this report encompasses 18.6 million ha of grazing land (DNRM 

2010; DNRM 2017) used for cattle and sheep production (Figure 2).  The region falls within the 

northern part of the Murray-Darling Basin in south west Queensland and is within the Southern 

Queensland Landscapes region (formerly South West Queensland Natural Resource Management 

(NRM) region).  The Mulga Lands region of Queensland is part of the larger Mulga Lands bioregion 

which extends into northern New South Wales with a total area of 25.2 million ha (Commonwealth of 
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Australia 2008).  The Mulga Lands consist of largely flat to undulating plains with strips of low hills 

(Beale 1994).  The soils are largely shallow, infertile, acidic red earths with low water holding capacity 

(Dawson and Ahern 1973).  Mulga soils are characterised as having a severe deficiency of available 

phosphorus (P) and nitrogen (N), high levels of iron, manganese and aluminium (Dawson and Ahern 

1973; Beale 1994; McLennan et al. 1999; P. Zund, pers. comm.).  Mulga (Acacia aneura) and 

eucalypt woodlands are the dominant vegetation types (Partridge 1996; Commonwealth of Australia 

2008; The State of Queensland 2019a).   

Pasture species vary according to grazing pressure, tree canopy cover and topography with common 

species including the native pasture species mulga Mitchell (Thyridolepis mitchelliana), mulga oats 

(Monachather paradoxus), Eragrostis spp. and wire grasses (Aristida spp.), (Clarke 1991; Partridge 

1996).  Some areas of cleared woodland have been sown to the introduced species, buffel grass 

(Cenchrus ciliaris), and it has continued to naturalise on some of the more fertile soil types such as 

heavier soils growing poplar box trees (Eucalyptus populnea) within the Soft mulga land type (Beale 

1994; Partridge 1996; The State of Queensland 2019a).  However, the spread and persistence of 

buffel grass is limited by soil P levels due its higher requirement for soil P compared to native pasture 

species (Beale 1994).  Research conducted by the Queensland Governmentôs Charleville Pastoral 

Laboratory in the 1960s and 1970s attempted to identify suitable introduced pasture species that 

would improve the nutrition of grazing animals in the Mulga Lands.  The field trials indicated little 

opportunity to improve upon the existing pasture base as all species, including more than 500 

accessions, either had establishment problems, were unable to compete with wire grass, or were 

highly palatable and therefore overgrazed, and therefore did not perform better than native mulga 

country grasses or the previously introduced buffel grass cultivars (Clarke 1991; Beale 1994).  Mulga 

leaves (phyllodes) are palatable to livestock and can constitute a significant part of the diet, 

particularly in times of drought but even in favourable seasons (Clarke 1991; Doran and Turnbull 

1997).  As the quality and quantity of grass pasture declines, mulga leaf contributes an increasingly 

larger proportion of the diet (Beale 1975 (cited in Pressland 1984); McMeniman et al. 1986a,b).   
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Figure 2 - Map of the Mulga Lands region of Queensland showing the distribution of the major 

land types on land used for grazing 

The Mulga Lands region is the Mulga Lands bioregion but with the southern boundary set as the 

Queensland border.  Land used for purposes other than grazing is marked white on the map 

 

 

1.1.2 Rainfall and drought 

The climate of the Mulga Lands region in south west Queensland is described as semi-arid to arid 

with highly variable and unreliable rainfall across all seasons from year to year (BOM and CSIRO 

2019).  The proportion of annual rainfall falling over the summer pasture growing season (October to 

March) at Charleville averaged 66% over the 30-year, climate normal period of 1961-1990 (BOM 

2020a).  Although rainfall in autumn, winter and spring can produce high quality herbage (C3 pasture 

species), rainfall during these seasons has been less reliable than summer rainfall over the past 30 

years (BOM and CSIRO 2019).  Additional climatic features of the Mulga Lands region include high 

summer temperatures and low relative humidity resulting in high evaporation rates, winter frost 

incidence which increases towards the south, and extended dry periods generally regarded as 

droughts (Beale 1994; BOM and CSIRO 2019).  Examples of seasonal distribution of rainfall are 

shown for four locations across the region (BOM 2020a; Table 7).  Annual rainfall in the region ranges 

from 293 mm near Thargomindah to 463 mm at Charleville.  The variability of annual rainfall in the 

Mulga Lands region ranges from óhighô in the west to ómoderateô in the east (scale low to extreme) 

based on an index of variability determined by percentile analysis (BOM 2020b; Figure 3).  Examples 

of rainfall variability, expressed as the coefficient of variation of the mean annual rainfall figures, are 

presented for four locations across the region (BOM 2020a; Table 8).  Another example of the 
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variability in annual rainfall in the region is provided in Figure 4 for Charleville.  Over the 76-year 

period, 1943-2018, with one missed year of data (2009) the annual rainfall ranged from 203 mm 

(2017) to 1,134 mm (2010).  The average and median rainfall over this 76-year period were 486 and 

477 mm, respectively.   

Table 7 - Median seasonal distribution of rainfall (mm) at Charleville, Quilpie, Cunnamulla and 

Thargomindah for the 30-year óclimate normalô period 1961-1990 (BOM 2020a)A 

Town Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Charleville 51.9  43.9 45.8 19.2 22.5 11.4 15.2 13.3 10.0 24.0 19.7 45.7 463.4 

Quilpie 38.2  15.4 39.0 6.1 12.3 9.2 11.8 10.7 7.2 15.9 11.4 21.3 368.5 

Cunnamulla 42.5  24.2 31.8 6.4 19.5 9.1 15.9 19.0 12.0 19.5 24.2 22.1 382.1 

ThargomindahB  21.4  10.5 31.0 1.9 12.5 6.6 7.8 11.1 5.4 8.6 7.1 20.5 292.7 

AStatistics calculated over standard periods of 30 years are called óclimate normalsô and are used as reference values for 
comparative purposes.  A 30-year period is considered long enough to include the majority of typical year-to-year variation in 
the climate but not so long that it is significantly influenced longer-term climate changes.  In Australia, the current reference 
climate normal is generated over the 30-year period 1 January 1961 to 31 December 1990 (BOM 2020a).    
BNorley Station 23.6 km north of Thargomindah.  

 

Figure 3 - Map of the annual rainfall variability across Australia determined using the percentile 

analysis (BOM 2020b) 

 

  


























































































































































































































































