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Chapter 3 

Farms and farmers – conservation agriculture amid a changing 

farm sector 

Ross Kingwell, Andrew Rice, Jim Pratley, Allan Mayfield and Harm van Rees 

 

Introduction 

Conservation agriculture (CA) in Australia had its beginnings in the early 1970s with the release by ICI 

of Spray.Seed®, comprising paraquat and diquat (Pratley and Rowell 1987). However, it was not until 

1978 with the release of diclofop (Hoegrass®) for post-emergent ryegrass and wild oat control and then 

the safer, more effective glyphosate (Roundup®) in 1980 by Monsanto for seedbed vegetation control 

that the tools were in place for adoption of direct drilling (DD) of crops. Adoption of DD was fastest in 

Western Australia (WA) with its large areas of sandy soils suited to DD and its larger farms and crop 

areas that benefited from more timely sowing.  

Adoption of DD during the 1980s was due largely to the increased cost of farm labour, machinery and 

fuel (Pratley and Cornish 1985) rather than due to perceived beneficial effects on soils. The initial cost 

of glyphosate was an impediment, particularly for summer rainfall regions where multiple applications 

to control weeds in fallows were needed. Early adoption of DD was not without its challenges. Careful 

management was required to make it work and there was a delayed realisation of its farming system 

ramifications. 

DD and related conservation practices have greatly influenced the business of farming in Australia since 

the late 1980s. However, identifying the separate and particular impacts of CA on farm businesses is 

no simple task; especially when so many other changes have contemporaneously lessened, magnified 

or complemented the effects of conservation practices. 

Other chapters in this book provide the technical detail and experimental evidence for the benefit of 

CA. Our task is not to duplicate their work but rather to reveal the socio-economic change in Australian 

agriculture and its farm sector that formed the backdrop of farmers’ use of conservation practices. We 

conclude our chapter by reflecting on the current challenges and opportunities facing farmers regarding 

their use of conservation practices. 

Many factors influence the nature of farming in Australia: 

 Price trends in domestic and international agricultural commodity markets signal to farmers 

their need to increase or diminish production of agricultural commodities;  

 Technology change typically lowers real costs of production and increases agricultural 

production; 

 Changes in government policy and government support alter the incentives farmers face to 

engage in agricultural production; 

 Periods of climate volatility and any underlying spatial shifts in climate patterns affect 

production risk, and ultimately the financial risk of farming and business expansion; 

 Social attitudes and expectations, within and outside of farm communities, invariably affect the 

nature and outcomes of farm practices and the social attractiveness of farming; 

 What economists call ‘path dependencies’ and ‘asset specificity’ affect options for farm 

businesses. A farm business‘s location, soil mix, machinery, finances, access to capital, 

workforce and management skill are its assets. Some of these assets which cannot be quickly 

altered, and their history of use, their path dependency, determines what business opportunities 

and directions can feasibly best serve the financial interests of the farm business; and 

  Innovation and investment in farming systems and their related supply chains affect the relative 

affordability of various farm commodities and the appeal of those commodities in processed 

goods. 
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Some of the main changes in the nature of broadacre farming in Australia since the mid-1980s, and the 

main causes of those changes, are described briefly in the following paragraphs. 

Key changes in Australian agriculture since the 1980s 

Climate variability and an apparent change in climate has affected the nature and profitability of many 

farm businesses (Kingwell et al. 2013, Stephens 2017). The change in climate is most evident in 

southern Australia, especially in the south-west of WA. Figures 1a and 1b illustrate the southwards and 

coastal drift of observed climate patterns in Australia. In southern Australia many farmers observe 

longer, warmer autumns and a later onset of rains to commence the winter growing season. Farmers 

tend to experience fewer very wet winter days and observe a decline in winter rainfall. In response to 

these changes, farmers adapt.  

Figure 1. Australian seasonal rainfall zones based on rainfall data (a) 1990-1999, and (b) 2000-2015  

(source Stephens 2016, 2017) 

There is a long list of farmer adaptations to climate variability and climate change (see Ash et al. 2000, 

Howden et al. 2003, Kingwell 2006). The partial list includes: 

 reduction in downside risk of crop production (e.g. staggered planting times, erosion control, 

minimum soil disturbance crop establishment, crop residue retention, dry-sowing, crop and 

varietal portfolios, soil moisture measurement); 

 reduction of downside risk of animal production (selection for heat tolerance, crop-grazing, 

fodder and grain storage); 

 seasonally tailored planting (e.g. tactical selection of crop portfolios, crop sequences, fields, 

seeding rates, row spacing, timing and rates of application of nitrogenous fertilisers and crop 

protection chemicals); and 

 diversification of revenue streams (e.g. off-farm income, spatial diversification) 

Since the early 1990s, Australian broadacre farming has experienced a pronounced and enduring shift 

into grain production, resulting in large part from the collapse, until recently, in profitability of sheep 

production in the 1990s. Grain production became commercially more attractive following the folly of 

administrators of the Reserve Price Scheme for wool (Garnaut et al. 1993). Their actions triggered a 

prolonged collapse in wool prices that weakened the profitability of sheep production. In 1987, the 

national sheep population was 152 million; and by 2018 the population had shrunk to under 70 million 

(AWI 2018). 
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Figure 2. Changes in winter and summer crop production in Australia: 1987/8 to 2015/16 

(Source: Based on Australian Commodity Statistics 2018) 

Figure 2 shows the changes in the area planted to winter and summer crops in Australia and their 

respective production. A dominant and persistent change to winter cropping has occurred. Alternative 

crops to cereals such as canola and some pulses (e.g. lupin, faba beans and chickpeas), together with 

improved crop protection products, facilitated continuous cropping activity. Canola, barely grown in 

Australia in the late 1980s, has emerged over time as a major crop in all main grain-growing states, 

apart from Queensland (Figure 3). A four-year investigation (Harries et al. 2015) of farmers’ crop use 

in WA showed that wheat, barley and canola, together, occupied 75% of the paddocks surveyed. Crop 

and pasture sequences had changed over the previous decade toward greater crop dominance and higher 

levels of inclusion of canola. Wheat remains the dominant crop, mostly followed by barley and then 

canola. These top three crops are sown often on over 80% of the total crop area in each state, except for 

Queensland and northern NSW with a greater area of summer crops. 

 

Figure 3. Percentage of the total area of crop sown to canola: 5-year average to 2017/18 (Source: Based on 

Australian Commodity Statistics 2018) 
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Farm size 

Aside from the relative decline in the profitability of sheep and wool production, especially during the 

1990s, many other factors encouraged the change to crop-dominant farming systems including 

mechanisation, labour-saving technologies, cost-effective herbicides, varietal improvement, and 

increases in farm size that delivered scale economies, especially to cropping. Further, in some states, 

the challenges to animal production of sequences of severe drought encouraged a swing into crop 

production. The increased focus of crop production, when combined with increases in farm sizes, 

transformed the asset base of broadacre farming (Figure 4). 

 

 

Figure 4. The average farm area operated and the value of farm business assets in the wheat and other crops 

industry in Australia (Source: ABARES Ag Surf data. All values are presented in constant 2017 dollar terms) 

Average farm size increased markedly between 1990 and 2017, as implied by the change in area 

operated in Figure 4 and because the total number of wheat dominant and mixed enterprise farms 

declined by 40% over the period. By 2004, the largest 16% of farms accounted for around 75% of total 

industry output (Sheng et al. 2016). Larger farms generated social implications. Increasingly only the 

children of farmers or those with remarkable wealth were able to become sole owners and operators of 

a large farm business. Most others keen to engage directly in farming needed to do so via hobby or part-

time farming, as farm equity partners, as farm managers or as farm workers. 

The increase in the size and complexity of farm businesses (Kingwell 2011), when combined with farm 

families having fewer children who spend many years in education away from the farm, cause most 

farm businesses to increase their expenditure on purchased services (including farm labour). Use of 

permanent and casual labour, contractors (spraying, fencing, shearing, harvesting) and specialist 

services (e.g. grain marketing, agronomic advice, accountancy) are now common features of current 

farm businesses, especially cropping farms (Figure 5). 

There is a positive relationship between farm size and total factor productivity. As well as outsourcing 

services, larger farms are better able to purchase new equipment and technology (Sheng and Chancellor 

2018). Often these businesses benefit from their managers being well educated. 

The increase in farm size and the commensurate decline in the farmer population, accompanied by the 

on-going urbanisation of Australia’s population, continues to reduce the political and economic 

importance of the farm sector. Although farmers often draw an empathetic and sympathetic response 

from city consumers, the political reality is that most governments rise and fall on urban votes.  
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Figure 5. The increase in advisor costs for crop farms relative to all farms, 1990-2012  

(Source: Keogh and Julian 2013) 

Farm ownership 

Although broadacre farming in Australia remains largely the province of family-owned and operated 

businesses, corporate farming is on the rise. Corporate and foreign ownership of Australian farmland 

attracts much media and political scrutiny. As at 30 June 2017, around 10% of the farmland in most 

mixed cropping and grazing regions of Australia were corporately-owned and at 30 June 2017, 13.6% 

(FIRB 2017) of Australian agricultural land was wholly or partly foreign-owned (with around half of 

the latter in majority Australian ownership). This compared with 5.9% of agricultural land being wholly 

or partly foreign-owned in 1984.  

In general, there is little churn in cropping zone farmland ownership (Pritchard et al. 2012) which is 

typically around 4% per annum, suggesting most farmland is owned and operated over the long term. 

ABS (2018) indicates the average duration in farming is around 37 years. This longevity of familial 

ownership of farms gives rise to succession issues in farming being a potentially problematic business 

and social issue. However, farm families are having fewer children and provide their children with 

greater levels of education to facilitate some children pursuing careers outside of farming. However, 

ensuring within and across generational equity remains a general problem in farm succession.  

When farmland is sold, the purchaser is usually another family farm business in the district or a 

corporate or family farm operation outside the district. Increasingly, family farms operate as a corporate 

business. Financial duress imposed by events such as the millennial drought provided investment 

opportunities for corporates. 

Marketing arrangements 

 The institutional landscape has altered in conjunction with farming system and farm size changes. 

 Firstly, Australia’s National Competition Policy (Hilmer et al. 1993), actively applied after 

1994, gradually, yet fundamentally, changed Australian agriculture. More than fifty statutory 

marketing or single desk marketing arrangements of agricultural commodities, including 

grains, were dismantled. For the grains industry, individual farmers became responsible for the 

production and marketing of their grains. 

 Secondly, supply chain infrastructure shifted from being owned and operated by grower co-

operatives into private ownership (GrainCorp, Viterra, Cargill), the exception being 

Cooperative Bulk Handling in WA. Most farmers, especially those in eastern states, increased 
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their investment in on-farm storage, in response to perceived marketing opportunities in the 

new deregulated environment.  

 Thirdly, breeding of major crops was privatised and provision of advisory services shifted 

increasingly from the public sector into the private sector. Farmers increasingly received 

information electronically through mobile phones, portable computers and spread of the 

internet. As the volume of grain production grew, so did finances for grains R&D.  

The need for access to real time information on markets has been accentuated by these changes and this 

is reflected in internet use. Gooday (2018) reports that, in 1998, 30% of farms owned a computer but 

20 years later, that proportion was 90%. Broadacre farms report the major limitation of this technology 

to be internet access.  

Education 

Although the level of education in agriculture has been well below that of the general community, a 

phase of ‘catch-up’ has been underway since the 1980s, as Figure 6 shows. The data are skewed 

somewhat due to the different age distributions of the farm sector versus the general community, with 

farmers in 2017 having a greater average age of 57 (ABS 2018).  

 

Figure 6. The trends in university education for the agriculture sector workforce in comparison with the Australian 

workforce (source: based on National Census data) 

Further analysis specifically of the cropping industry provides clear trends of greater proportions of 

higher education attainment in its younger age groups and there being a smaller proportion without 

post-secondary qualification (Figure 7). 

  

Figure 7. Highest education attainments (i.e. university, vocational education and training, or higher school 

certificate) by age cohort engaged in crop production in 2016 (Source: based on data from the National Census 

2016) 
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During the period since the late 1980s there have been several changes in education provision and 

employment demands that influence farm production and management, additional to those mentioned 

earlier. These include: 

 The closure of all professional public agriculture colleges in 1989 and their amalgamation with 

the university sector. Many vocational education and training (VET) level agricultural colleges 

also closed; 

 Entry into the employment market for university graduates by distributors and resellers of 

agricultural goods and inputs; 

 An increase in the leaving age from school from 15 to 17 years in most states in 2009; 

 A decline in student numbers in agriculture from 1990 to 2012, due to the poor image of 

agriculture and ignorance of job and career opportunities in agriculture. However, university 

intake data show the number of students entering agriculture and related courses has increased 

each year since 2012 and, in 2016, is back at 2001 levels.  

Conservation practices and farm businesses: an overview 

The emergence and adoption of land and water conservation practices in Australia from the 1980s 

coincided with a rising community-wide sentiment regarding the need to care for rural landscapes. The 

National Landcare Program (NLP), initiated in 1989, encouraged farmers and other rural residents to 

share their knowledge, resources and their coordinated commitment to redress local or regional 

environmental issues (Lockie 2015). For over two decades, strong bipartisan political support for 

‘landcare’ and sustainability issues persisted, allowing, for example, the national government’s ‘Caring 

for our Country’ program to support the Grains R&D Corporation to conduct a national survey of 

growers regarding their farming practices (Kearns and Umbers 2010). The survey was repeated in 2012, 

2015 and 2016 (e.g. Umbers 2017) and complemented ABS agricultural censuses that occasionally have 

reported on farmers’ crop and soil management practices. The findings from these surveys reveal 

farmers’ adoption of the following conservation practices. 

Tillage 

In the early 1980s, along the south coast of WA, severe wind erosion on cultivated sandy soils reinforced 

the need for improved land care and prompted interest in reduced tillage that was increasingly feasible 

due to new increasingly effective and affordable herbicides (Crabtree 1990). WA, with its sandier soils, 

rapidly became the leading state for adoption of reduced tillage (RT), direct drilling (DD) and no-till 

(NT) (see Table 1 in Kearns and Umbers (2010) and Chapter 2). Farmer adoption of NT began to plateau 

in the late 2000s in most states except for NSW. By 2016, NT was commonplace across Australia, with 

Umbers (2017) reporting that almost three-quarters of the national crop area relied on NT. 

The widespread adoption of NT, even in WA where adoption was most rapid, was not without problems 

and dissent. Crabtree et al. (2018) provide an insight into the range of issues and personalities that 

affected farmer uptake of NT in WA from 1990 to 2010. These authors acknowledge the dominance of 

NT but also concede that occasional tillage remained necessary for various reasons, including to: 

 fix non-wetting soils (Hall et al. 2010; Roper et al. 2015); 

 raise the pH of highly acidic subsoils (Flower and Crabtree 2011); 

 manage herbicide-resistant weeds (Derksen et al. 1995, Ashworth et al. 2014); 

 remove soil compaction layers or ‘hardpans’ (Hanza and Anderson 2003) and  

 level paddocks.  

Kirkegaard et al. (2014) point out that the impact of tillage systems on productivity involves a complex 

interaction between soil type, environment, yield potential and management system. For example, 

Armstrong et al. (2019) found tillage practice had little impact on productivity over 18 years at a site in 

Victoria where the soil had a naturally high structural stability. 

No-till practices were typically part of a wider suite of changes in farm practices. It was the portfolio of 

changes in farm practices, rather than the sole uptake of NT that gradually transformed the nature of 
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farming systems in Australia. Accompaniments to NT were the following changes in farm practices. 

Whenever adoption trends or figures are quoted in the following sub-sections the source is Umbers 

(2017). 

Precision agriculture 

Bramley and Trengove (2013) outline that precision agriculture (PA) also encompasses a range of 

technologies. These researchers review applications of PA to Australian agriculture, noting that PA is 

principally applied in the grains, winegrape, sugarcane, cotton and potato industries. One component of 

PA is controlled traffic farming (CTF) that has followed farmer adoption of NT (Tullberg et al. 2007, 

see Chapter 6)).  

Currently around 30% of Australia’s grain crops area is subject to CTF, with higher rates of adoption 

occurring in NSW and Qld. CTF requires alignment of farm machinery wheels such that they all follow 

the same path in paddocks, leaving large areas of soil un-trafficked and less prone to compaction that 

can be problematic, especially on clay soils. The increased size and weight of some farm machinery 

exacerbates soil compaction (Lamande and Schjonning 2011). Hamza and Anderson (2005) show that 

just one pass of machinery can negatively affect all soil characteristics and crop responses. Water 

infiltration rate is greater in un-trafficked soils (Chyba 2012) by as much as 400% (Chamen 2011). 

Kingwell and Fuchsbichler (2011) used whole-farm modelling to assess the profitability and role of 

CTF in different Australian farming systems. They found the most valuable aspect of CTF was its 

beneficial impact on the yield and quality of crops grown on soils most subject to compaction. 

Adoption of autosteer, a component of CTF, occurred rapidly and is now a standard feature of most 

modern farm equipment. This technology currently is used on more than 85% of the cropped area 

nationally and over 90% of the crop area many regions of WA and SA. Of far less interest to farmers is 

variable rate technology (VRT), used on less than 7% of the national crop area. Robertson et al. (2012) 

examined VRT adoption across Australia and found the main constraints to adoption were technical 

issues with equipment and software, access to service provision and the incompatibility of equipment 

with existing farm operations. 

Yield mapping, often a component of VRT, is used on about 35% of the nation’s crop area. Yield 

mapping can involve simple monitoring of crop performance or the facilitation of crop input decisions, 

or as a crop diagnostic tool. McBratney et al. (2005) point out that although tools like yield mapping 

generate much data, an impediment to their utility is often the absence of accompanying decision-

support systems. In other words, in order for farmers to make better decisions, the yield mapping data 

must be analysed and converted into information that unambiguously facilitates improved decisions 

from which the farm business will benefit. Robertson et al. (2012) also reported this lack in decision-

support software. 

The final technologies that form part of the suite of PA technologies (Jochinke et al. 2007) are remote 

sensing technologies such as electromagnetic sensing (most commonly being EM38 soil mapping and 

normalised difference vegetation index (NDVI) mapping of crop and pasture growth). EM38 soil 

mapping measures relative levels and depths of certain soil qualities. NDVI data helps identify plant 

growth and biomass levels (Abuzar et al. 2013). Nationally, adoption of these technologies is low, 

applied on only around 5% of the crop area. 

Crop sequencing 

The impact of crop sequences on yields of following wheat phases has been studied by Seymour et al. 

(2012) and more fully by Angus et al. (2015). Given the wheat dominance of farming systems in 

Australia it is important to know the nature and magnitude of yield effects in crop sequences. These 

researchers generally found that the uplift in wheat yields was greatest when the preceding crop was a 

pulse. In order of lessening impact was canola or linseed, followed by oats. The mean additional wheat 

yield after oats or oilseed break crops was independent of the yield level of the following wheat crop 

whereas the wheat yield response to legume break crops was not clearly independent of yield level. The 

yield of wheat after two successive break crops was 0.1-0.3 t/ha greater than after a single break crop. 
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In a sequence of wheat phases after a break crop the yield benefit decayed such that after the second 

consecutive wheat crop any yield increase was negligible in most situations.  

Robertson et al. (2010) and Lawes and Renton (2015) showed that although inclusion of break crops 

improved farmers’ potential profits, in practice farmer adoption of break crops was often less than might 

otherwise be expected. Harries et al. (2015) surveyed farmers’ use of break crops over four years and 

concluded that crop and pasture sequences had changed, with canola as the preferred break crop. Most 

growers’ motivations for selecting break crops involve weed management, disease management, crop 

nutrition and relative profitability as a cash crop. 

Liming 

Although rare up until the mid-2000s, apart from in southern NSW, the practice of liming has been 

rapidly adopted (Umbers 2017). The area of crop area limed and the rate of application of lime per 

hectare have both increased in the decade prior to 2016. The rationale for liming and the practicalities 

of how and when to lime (Gazey and Davies 2009) are now well known. The profitability of liming 

differs according to individual circumstances, with yield gaps due to acidity being more concentrated 

spatially in the high‐rainfall regions of WA, Victoria and NSW (Orton et al. 2018). Cost benefit analyses 

of the amelioration of acidity, traffic hardpans, transient salinity and sodicity in various regions of WA 

reveal that addressing soil acidity is often the best option (Petersen 2017). 

Other 

Other accompaniments to no-tillage include soil water monitoring, fallowing and stubble management. 

Measurement of plant available water at planting is now commonplace in many parts of NSW and Qld. 

Umber’s (2017) national survey of grain producers revealed that almost two-thirds of growers used 

some fallow in their crop sequences. Up to around 10% of crop area is fallowed, mostly to assist with 

weed control, and use of fallow is more popular in northern NSW and southern Qld. Stubble retention, 

through to sowing, occurs on approximately 60% of the nation’s crop area whilst stubble burning now 

occurs on less than 10% of the crop area. Machinery improvements now facilitate management of larger 

stubble loads at seeding. 

Current opportunities and challenges affecting conservation farming 

Opportunities 

Conservation farming and the plethora of its associated technologies currently offer farmers many 

advantages and further opportunities are emerging (Chandra 2018). The in-built intelligence in 

machinery allows farmers to more confidently rely on unskilled labour. Often, unskilled, casual labour 

(e.g. backpackers) is far cheaper and more available to farm businesses than skilled labour. Skilled 

labour in rural regions is relatively scarce and can be expensive, especially in states with buoyant mining 

sectors that attract workers away from the farm sector. In the near future, autonomous vehicles will 

further facilitate reliance on conservation farming (Pawel et al. 2018, Gan and Lee 2018) and help 

lessen costs in some parts of agricultural supply chains. 

In the current period of low interest rates and relatively high equity levels of farm businesses, especially 

in states less affected by drought and associated production volatility, affording machinery upgrades 

and land leases or purchases to capture size economies facilitates faster adoption of evolving crop 

production technologies. Embedded in these machinery-based technologies will increasingly be data 

capture and data analysis systems that facilitate crop management (Fulton and Darr 2018). Spatially 

targeted use of inputs as accompaniments to conservation tillage will likely become sufficiently 

lucrative to be commonplace. 

The incoming generation of farmers and farm managers will likely be more educated and potentially 

more skilled as business managers than previous generations. They will probably have greater 

competence in labour and information management, business analysis and grain marketing. Many will 

have wider social networks and will have spent time away from the family farm to develop skills and 
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knowledge that complement farm management and ownership. Similarly, their family partners are 

likely to be better educated, further supporting farm business management and household decision-

making. This greater human capital will facilitate the assessment and uptake of technologies and 

practices that will complement conservation farming. 

Challenges 

Although machinery intelligence provides opportunities, it also represents challenges, especially over 

who owns the data and the ability to transfer data across platforms. The Productivity Commission 

(2017) has considered rights to access digital information and potential impacts on competition. They 

concluded that this issue requires urgent attention by governments to maximise the economic gains 

potentially available from emerging digital technologies, and to reduce the risk of damage to 

competition. They have proposed a range of measures including a new comprehensive data right for 

consumers and small businesses. 

Studies by Harries et al. (2015) and Armstrong et al. (2019) found no evidence that the observed 

sequences of crops, underpinned by conservation farming, were fundamentally unsustainable. Hence, 

conservation farming in the future may be resilient to most biological challenges. Other challenges, 

however, may unmask the sustainability of some aspects of conservation farming. The social 

requirement to not use certain chemicals or employ particular practices may challenge conservation 

farming. A swathe of social issues may in general weaken the social attractiveness of large-scale 

conservation farming. Issues of rural de-population, lack of diversity in rural employment, family stress, 

availability and affordability of education and health services in rural regions may be among the more 

challenging issues facing farm families. Often in farming it is not solely the biological challenges that 

inhibit success but rather the failure to appropriately respond to the social and economic challenges of 

farming.  

Conservation farming has encouraged farm businesses to become more crop dominant and larger in 

physical and financial size. A challenge associated with these trends is that the businesses in some 

regions are potentially very exposed to financial damage from unforeseen prolonged drought. Drought 

can have long-term business consequences if the farmer’s capacity to finance cropping and livestock 

operations during recovery is impeded (Lawes and Kingwell 2012). Kingwell (2002) observed when 

examining the structure of crop-dominant farming systems in Australia: ‘‘a switch into more cropping 

means a more capital-intensive business with greater demands for working capital. With such a business 

structure, a few poor seasons, especially if coupled with poor prices, can rapidly cripple a farm 

business‘‘. The prospect of subdued grain prices, or sustained downward pressure on grain prices, is a 

likely prospect over the next decade in Australia due mostly to the large volumes of affordable grains 

produced in the Black Sea region and in South America (Kingwell 2019). An associated challenge, as 

farms increase in size, are diseconomies of size when, in spite of technology and information aids, the 

farm manager and staff eventually are impeded in their ability to fully manage the business and its 

operations. Contrarily, greater crop dominance, supported by ever higher yielding crop varieties, 

reduces the unit costs of the bulk handling of grain thereby facilitating the competitive pricing of grain 

to end users. However, due to climate-induced production volatility, crop supply chains must be highly 

flexible to accommodate a range of sizes of grain harvests. 

Increased crop dominance, supported by conservation farming, has also led to greater reliance on crop 

protection products. In addition, stubble retention and removal of cultivation is generating its own set 

of emerging issues in pest, weed and disease control. When coupled with rising direct costs (e.g. seed, 

fertiliser and crop protection products) of crop production, ensuring crop production remains profitable 

in the face of climate variability is a mounting challenge. 

Broadacre farms are becoming larger and fewer. They are increasingly reliant on a range of professional 

services and external sources of innovation and research services. A challenge to these farm businesses 

and their service providers is how to ensure they have ongoing access to well-trained competent and 

affordable service providers. Answering this challenge is no simple task. Agricultural education in 

universities has historically been the foundation of many professional services provided to farmers. 
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However, in many universities, agriculture no longer has separate faculty status (Barlow et al. 2016) 

and undergraduate courses that solely focus on Australian agricultural science or agribusiness 

management are increasingly rare. These trends reduce the likelihood of readily available, competent 

personnel well versed in Australian agriculture to serve the advisory and research needs of Australian 

broadacre farmers. Hence, securing the future provision of competent support services to Australian 

farm businesses may in some regions become increasingly difficult. Such personnel are most likely to 

be educated in those institutions with rural campuses (Pratley and Crawley 2018).  

Furthermore, many state governments have reduced support for their agricultural agencies and 

associated research. These agencies were often the training grounds for advisory services to farmers. 

Reduced training and restricted initial employment opportunities in these agencies may adversely affect 

the quality and quantity of future service provision to farm businesses. Moreover, infrastructure, 

education and social service provision in rural regions is often a poor cousin to urban investments. This 

reduces the attractiveness of employment in the agricultural services sector. To the extent that 

development and uptake of technologies and practices complementary to conservation farming depend 

on availability of reputable advisory and research providers, then the broadacre farm sector may not be 

served as well in the future. 
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