Managing Risk in an increasingly Variable Environment
Farmers operate in a highly variable environment. Weather is commonly regarded as the main changeable element but farm decision makers are also faced with variations in input and output pricing of commodities, resource condition (e.g. pest, weed and disease levels), regulatory frameworks etc. Risks faced by operators in the lower rainfall mixed cropping and livestock districts are exacerbated by the erratic and unreliable nature of rainfall and weather patterns.

Farmers in these regions have traditionally used a range of techniques to manage risk. Resilience in the face of this variability has been enhanced by adopting diversified farm programs, using scale (farm size) to improve returns and running high equity, relatively conservative business structures that have been able to withstand external stresses.

Operators have also learnt to alter their farm management in the short term to take account of the present or predicted state of the farm environment that they are operating in. This is called Responsive Farm Management and involves making assessments or judgements of factors such as seasonal conditions, existing land condition, weeds and disease levels, price outlooks etc. to adjust their programs to hopefully arrive at better outcomes over time. 

This workshop series focuses on establishing an annual calendar for the critical decision making processes which are required to successfully manage a responsive farm program in a lower rainfall mixed cropping/ livestock environment. Each of the processes is then examined in detail to establish benchmarks, trigger points and guidelines to aid the decision making process.

Current Situation- Impacts of Climate Change

Low rainfall mixed cropping / livestock systems in South Australia are being impacted significantly by recent climate variations. The past 10 to 15 years has seen generally dry/ drought conditions and warmer temperatures with some notable extreme heat events.

The history of broadacre agriculture in Australia, apart from an initial phase of system rundown before 1900, is one of phases of productivity gains interspersed with ‘plateau periods’ where progress slows (Donald 1965; Angus 2001). Both declining returns for food production and increasing costs of many inputs (ABARE 2008) has meant that annual productivity gains of 2% or more have been necessary to retain farm enterprise viability (Mullen 2007). The significance of this productivity growth is illustrated by Mullen (2007) who estimated that 70% of the value of farm output between 1953 and 2004 came from productivity growth. These impressive productivity gains were achieved via a combination of technology development and adoption (Angus 2001) and structural adjustment in farm enterprises, in particular economies of scale through farm amalgamations (Kingwell and Pannell 2005). 

In Australia, there is also evidence that the rate of productivity gain is declining for the broadacre cropping sector; the growth rate in total factor productivity fell 50% during 1989–2005 compared with the period 1977–94 (Kokic et al. 2005). Year-to-year variability in productivity growth is strongly associated with climate variability and especially for Australia, moisture availability is a dominant factor affecting productivity gains (Kokic et al. 2005).

Flexibility in responding to climate change/ variability signals and indicators is the key to improved outcomes for farm businesses. 

Projections for changes in climate in the coming century show various scenarios. The effects in part will depend on the level of greenhouse gas emissions abatement which is implemented across the globe. However, there is strong scientific support for a continuation of a significantly warming trend into the future. Rainfall projections are less certain but models generally suggest a drying trend in South Eastern Australia.

In the light of these changes, this workshop series seeks to re-examine and redefine management options and the guidelines which can and are used by primary producers to make confident decisions in a complex and variable environment to reduce risk and improve viability. It provides workshop participants in low rainfall mixed cropping / livestock systems experiencing climate change with knowledge and skills to improve decision making and provide hope and optimism for their farming futures.

Importantly, the focus in this document is on incremental changes and processes which can be implemented to improve outcomes for farmers facing early stage climate change. It is not within the scope of this work to examine transformational change which may result from climate changes at the more extreme end of projections.

Improving Outcomes- The Triple Bottom Line

Outcomes have been traditionally measured in production and financial terms, but all farmers recognise the need to include other aspects in assessing the impacts of improved decision making.

Outcomes should be measured across the three areas:

Financial Return

Environmental Impact

Social Aspects

Management of Risks- Maximise upside potential, minimise downside risk

Risk Categories:

1. Inherent risks 

These are generally related to the climate and soil of your property.

2. Management influenced risks

These are the risks that you as a manager can have some influence on:

a. Whole of business management – relates to the size of the business (scale), equity, off-farm assets and profitability (ability to service debt or expand).

b. Enterprise management – impact of management skill on production

c. Labour management (both internal and external labour)

3. External risks

Generally related to “Terms of Trade” i.e. prices received for commodities and input prices paid.

Risk management involves identifying the various actions that can be taken to deal with the variability inherent in our businesses and then deciding on a response which is considered to provide the best outcomes over time. The farm manager has to balance the upside benefits with the downside risks in arriving at a decision which they feel is the best in the circumstances. In general, farmers display excellent intuitive skill in this process.

But to improve the decision making process, all of these potential responses (or decisions) need to be assessed using the best support tools available. Farmers have their intrinsic knowledge base along with a whole range of focussed tools including Yield Prophet (APSIM crop production model), stored soil water assessments, seasonal outlook forecasts, feed budgeting systems and numerous farm risk assessment packages. The use of trigger points and benchmarks is an important part of this decision making process.

It is likely that climate change is affecting and changing what would have been traditionally regarded as reliable benchmarks and trigger points. At the same time, popular assessment of desired outcomes is changing as priorities within society change.

Incremental vs transformational change

There are many potential incremental adaptation options available to offset projected impacts (Howden et al., 2007). These incremental adaptation options often involve building on existing approaches to better manage climate variability, technological fixes e.g. new plant varieties, improved water use efficiency, etc., to much more significant change in enterprise mix and land use change (Table 1). Implementation of these options is likely to have substantial benefits under moderate climate change for some cropping systems (Howden and Crimp 2005; Howden and Jones 2004).

Table 1. Summary of adaptation options for primary industries ranging from building on existing approaches to climate adaptation, to new technologies to transitional and transformational adaptation.

	Seasonal forecasting

	Facilitate the adoption of seasonal climate forecasts to help farmers, industry and policy incrementally adapt to climate change whilst managing for climate variability.

	Communication

	Ensure communication of broader climate change information as well as industry-specific and region specific

information as it becomes available.

	Accepting Uncertainty

	Enhance capacity for land managers and supporting institutions to deal with uncertainty.

	Breeding and selection

	Increased effort in biotechnology and breeding with access to global gene pools so as to have suitable

varieties and species for higher CO2 and temperature regimes and changed moisture availability.

	Pests, diseases and weeds

	Maintain or improve quarantine capabilities, sentinel monitoring programs and commitment to identification and management of pests, diseases and weed threats.

	Nutrition

	Adjust nutrient supply to maintain grain and pasture quality through application of fertiliser, enhanced legume-sourced nitrogen inputs or through varietal selection or management action.

	Water

	Increase water use efficiency by developing farmer expertise in water management tools (crop models, decision support tools).

	Landuse change and diversification

	Undertake risk assessments to evaluate needs and opportunities for changing varieties, species, management or landuse/location in response to climate trends or climate projections. Support assessments of the benefits (and costs) of diversifying farm enterprises.

	Managing transitions

	Develop policies and mechanisms to provide technical and financial support during transitions to new systems that are more adapted to the emerging climate.


However, it is highly unlikely that even well planned incremental change will be enough to respond to some of the future projected climate changes as recent analysis suggest that there are significant limits to the benefits of adaptations within existing agricultural systems (Easterling et al. 2007, Howden et al. 2007).

More transformational change will be required to adapt to more significant climate changes. So a major challenge for agriculture is to plan ahead and determine where and when incremental adaptation will not be sufficient to cope with climate change and to develop approaches that will be required to address transformational change in land management and land use.

This is just not a simple case of obtaining more certain climate change projections and determining which areas may no longer be climatically suitable for current agricultural practices. Other factors that need to be considered include social and economic vulnerability, adaptive capacity, new technologies, governance systems, and policies such as structural adjustment (Howden et al. 2007). During the recent droughts there have been calls for some farming regions in marginal environments to be eased out of farming ahead of the projected climate changes. However, many factors other than climate determine vulnerability and within marginal environments there are some farmers who are struggling and are not viable while others are at the forefront of innovation and risk management and are both economically viable and environmentally sustainable. Climate change will put some regions of Australia under immense economic, social and environmental stress with implications for both individual farmer and rural community viability, however the adaptive capacity of some farmers will enable them to survive.

Transformational change to address these climate changes need to be developed with a full understanding of the climatic, economic and social forces at work. For example farm numbers in Australia have fallen from around 200,000 in 1966-67 to around 130,000 in 2004-05, resulting in significant economic and social change in rural communities. In this transformational change process, larger and more efficient farms have been able to increase their profitability through technical and management innovations that increase their productivity. However, these changes have also led to social impacts in some regions, such as the depopulation and economic decline of some rural communities.
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Figure 1 Different degrees of adaptation (Howden et al 2010)

Climate change will therefore impact Australian agriculture against a backdrop of constant economic and social change, and these impacts will occur at multiple scales. Most fundamentally, climate change will affect the relative productivity of alternative land uses, as changes in rainfall and temperature differentially impact different types of crop and livestock.

The viability and vulnerability of alternative agricultural land uses will also depend on the effect of climate change on world prices, as climate changes affects the relative productivity of Australia’s trading partners and competitors. All of these changes will take place against a changing institutional context, including changes in greenhouse mitigation policy such as carbon trading schemes.

The following discussion on the critical decisions facing farmers in low rainfall mixed cropping/ livestock systems builds on existing knowledge and attempts to update relevant benchmarks and trigger points applicable to responsive farming systems under a changing climate. The focus of the discussion is on those areas which may have changed under a changing climate but guidelines in other areas (e.g. management of crop weeds and diseases) are included for completeness.

A Production / Risk matrix has been developed to enable growers to identify different production areas (production classes) within their farm property and to assess the risk (risk classes) of different management strategies.
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