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Abstract
Economic pressures have challenged Australia’s northern beef industry over the last decade.
Productivity improvement has been slowing, costs of production have escalated rapidly and
beef prices have not increased in real terms since 2004. Reversing these trends is imperative
for a viable industry over the long term. We describe the approach we have taken in a new
project that is exploring options for sustainable development of the industry as a basis for
guiding research and development for the next 20 years. A range of development scenarios
that offer potential to significantly improve profitability through productivity gains were
developed in consultation with industry and technical experts. These scenarios are being
assessed using a new simulation model of northern beef enterprises to explore their potential
effects on productivity and economic and environmental outcomes in six regions.
Introduction
The northern beef industry has experienced some impressive gains in productivity since the
1970s as a result of technological developments including the introduction of Bos indicus
cattle, the use of dietary supplements and improved grazing management (Ash et al. 1997).
However in the last decade positive trends in key productivity indicators, such as turnoff
percentage (Fig. 1) and per animal beef yield, have slowed. At the same time production costs
have escalated rapidly, while beef prices have not increased in real terms since 2004.
Consequently many northern beef enterprises are struggling financially, with McCosker et al.
(2010) reporting that about 50 percent spent more money than they earned in six of the seven
years to 2009.

Fig. 1. Trends in cattle numbers and turn-off percentage for Queensland (Source:
Australian Bureau of Statistics).

2

Productivity improvements that lift profitability are needed to ensure the industry remains
viable over the long term. Here we describe a project that aims to identify potential options
for sustainable development of the northern beef industry which will inform research and
development needs for the industry for the next 20 years. This approach complements a
broader futures scenario approach undertaken with the Northern Territory Cattle Association,
in which preferred and likely future scenarios included a viable pastoral industry but in the
context of an overall more diversified agricultural sector (Puig et al. 2009). While this project
is focussed on the pastoral industry and its use of the grazing resources we recognise that
many drivers will shape the future of the northern beef industry.
Our approach was to identify new technologies and practices that may offer scope to increase
industry benefits and to evaluate them in terms of their potential to increase beef productivity
and enhance economic returns and effect on the environment in a number of regions across
northern Australia. We consulted cattle producers (through the Regional Beef Research
Committees), beef industry extension specialists, technical experts in reproduction, genetics
and nutrition, and industry bodies such as Meat and Livestock Australia to identify new
technologies and production issues where cutting-edge research may produce significant
productivity improvements for the industry. The evaluation centres on the application of a
new simulation model of northern beef enterprises.
Development options for the industry
The development options with a potential to boost industry performance span various aspects
of the beef production system, including livestock reproduction, nutrition and growth,
improved pastures and management aids. These opportunities were incorporated into
development scenarios for evaluation in the enterprise model. For example, advances in
understanding rumen microbial ecology may allow the development of improved rumen
microorganisms or manipulation of the balance of microorganisms that increase the
digestibility of forage, so this technology was incorporated into a scenario in which forage
digestibility during the dry season declined at a slower rate and bottomed at a higher
digestibility than is currently the case. Improved breeder genetics can be incorporated into
scenarios involving better reproductive performance or growth, and improved pastures and
new innovations in supplementation can improve animal nutrition or reduce associated costs.
Examples of some scenarios are presented in Table 1.
The development scenarios are being evaluated for six broad regions which are generally
characterised by similar production systems and environmental factors, including KatherineKimberley, Pilbara-Central Australia, Barkly-NW Queensland, western Queensland, north
Queensland, and central, south and SE Queensland. Eighteen ‘representative properties’ are
being modelled to examine the development scenarios across the different regions and land of
contrasting productivity.
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Table 1. An overview of the development scenarios being modelled for beef producing regions across
northern Australia.

Technology/development

Scenarios

Mosaic farming/irrigation

A: Heifers/cows in calf grazed on high
quality/irrigated pasture in late dry season, to
reduce breeder mortality and increase subsequent
pregnancy rates.
B: Steers or weaners grazed on good pasture in
late dry season to bring to market sooner

Better breeder genetics

A: Improved breeder conception rates at lower
body condition and whilst lactating, resulting in
improved calving, weaning and branding
percentages
B: Improved heifer reproduction – better reconception rates/shorter inter-calving interval in
second calf heifers
C: Reduced time to first calf

Better genetics for growing

A: Improved efficiency of energy use

More efficient rumen
(better rumen microbes,
modified rumen ecology)

A: Increase in pasture digestibility

Improved pastures or
supplement use

A: Improved pastures are introduced to areas
where they have not been traditionally used, but
where their growth is feasible.
B: Oversow native pastures with legumes

Infrastructure development to
improve landscape use

A: All large paddocks are subdivided and water
points installed so that utilisation is more even.

Remote management
technologies

A: All water points are fitted with remote water
monitoring and management systems
B: All water points are fitted with water
medicators.

Northern beef enterprise model
The evaluation model integrates livestock, pasture and crop production with labour and land
requirements, accounts for revenue and costs, and provides estimates of the expected
environmental consequences of management options (Fig. 2). Animal growth from birth to
turn-off is simulated based on energy and protein supply for regional forage conditions and
changes in animal numbers and disposals are tracked.
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Fig. 2. The conceptual model of northern beef systems on which the enterprise model was
based.
Relationships drawn from the literature (e.g. Nutrient Requirements of Domesticated
Nutrients; PISC 2007) and from research within northern Australia drive livestock growth,
reproduction and mortality relative to body condition. A range of different supplements or hay
can be fed to different animal classes in different months of the year.
The model is flexible, being able to accommodate both extensive production systems on
unimproved native pasture and mixed enterprises with improved pastures and cropping. Data
on forage and crop production are derived from the GRASP and APSIM animal and pasture
yield simulation models based on the historical climate record for a given location and the
appropriate stocking rate, land/soil type and land condition. A range of forage crops (e.g.
sorghum, lablab, lucerne, oats) can be simulated for a range of environments, as dryland or
irrigated crops, to accommodate scenarios that involve special purpose forage crops.
The model uses a Microsoft Excel® platform and a monthly time step. It generates output for
livestock production, enterprise economic performance (including direct and overhead costs
and gross margins) and the environmental effects of different management options.
Environmental performance is assessed against attributes of soils and hydrology, vegetation
and the atmosphere (i.e. greenhouse gases) using quantitative and qualitative indicators.
The model is parameterised for each region using typical or benchmark data on the
characteristics and management of enterprises for the region (e.g. Stockdale et al. 2012 for the
Kimberley-Pilbara). Testing of the model for these benchmark conditions suggests the output
for key livestock production and economic indicators is consistent with current performance
data from other sources (e.g. Holmes et al. 2011, McCosker et al. 2010).
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Conclusions
This project will provide insights into pathways for improving productivity in the northern
beef industry and identify areas for promising research investment. Importantly, the industry
is involved in the assessment of the findings and will provide feedback on their value to the
industry.
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