Will regenerative agriculture
disrupt industry practice?
‘Regenerative’ farming is gaining attention, particularly
from policy makers and not-for-profits who increasingly
direct funding to support regenerative agriculture (RA)
initiatives.
RA practitioners have been referred to as ‘disruptors’
– farmers who introduce new processes, challenging
traditional practices and creating new markets. We
review the range of practices that could be considered
regenerative, and show that some of those are already
firmly embedded in conventional farming practices (e.g.
minimum or no-till particularly in Western Australia). New
market opportunities (with price premiums) may provide
some disruptive advantage to regenerative farmers – at
least whilst the commodity remains in small supply. In
addition, regenerative farmers often report higher levels
of personal wellbeing and more enjoyment from farming.
If regenerative practices can yield such benefits, why has
RA not been more widely embraced?
The science is yet to demonstrate how long it takes until,
or indeed, if a regenerative system can match or beat the
profits generated with a conventional system. Despite
the potential to generate innovative and sustainable
agricultural systems, there remain social-cultural and
economic barriers to adoption.
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Introduction
Pressures on farming systems from (amongst
other factors) recurring droughts, salinity, land
degradation, and their subsequent impacts on
soil fertility, have been generating an increased
interest in so-called ‘regenerative’ farming
practices that claim to improve soil health
and restore landscape function. Regenerative
farming has been described as:
“[A]n approach to farming that uses
soil conservation as the entry point to
regenerate and contribute to multiple
provisioning, regulating and supporting
ecosystem services, with the objective
that this will enhance not only the
environmental, but also the social and
economic dimensions of sustainable food
production.” (Schreefel et al. 2020)

Regenerative farming is gaining the attention
of policy makers and not-for-profits, who
increasingly direct funding to support
regenerative agriculture (RA) initiatives (see,
for example, WA’s recent Carbon Farming
and Land Restoration Program). Some have
referred to RA practitioners as ‘disruptors’
– farmers who introduce new ways of doing
business, challenging traditional norms and
practices, creating new markets along the way.
In this article, we will discuss whether RA
indeed has the potential to become a disrupting
force in farm business developments.

Regenerative practices in
broadacre farming systems
There is no regulatory or widely accepted
definition of RA in common usage (Newton et
al. 2020). Most definitions are based around
either adoption of specific farming practices
processes (e.g. cover cropping, minimum
tillage, reduced synthetic fertiliser use), or
outcomes (e.g. improved soil health, increased
biodiversity), or both. The lack of a commonly
accepted definition has led to confusion about
which agricultural practices would fit within an
RA farming system and which do not. Perhaps
one of the clearest apparent messages arising
from RA is to eliminate the use of synthetic
fertilisers and pesticides (Giller et al. 2021).
Even within this stated goal, however, RA
practitioners may still judiciously and sparingly
use such products, albeit perhaps with the

aim that they can at some point stop their
use altogether. Instead of external, synthetic
inputs, the focus of RA growers becomes
the use of biological and on-farm generated
inputs.
The extent of the disruption that RA may
create to agricultural practice will largely
depend on the extent to which ‘RA practices’
differ from mainstream conventional practices,
which may also differ markedly depending on
regions and systems. In Figure 1 (over page),
we assess a series of agricultural practices
against the broad aims of RA to improve soil
and ecosystem health.
In Figure 1 (over page), we have listed
practices according to their broad adoption by
either regenerative or conventional agricultural
practitioners. We are not making a judgement
on whether a given practice does or does
not help fulfil RA’s desired outcomes, rather
we are summarising our perceived general
adoption of these practices by regenerative
or conventional practitioners in attempt to
understand where practices overlap or diverge.
The figure demonstrates that many
conventional practices that would be
considered ‘good practice’ would also be
acceptable within RA systems, while other
practices may be implemented by some RA
practitioners but not others. This perhaps
shouldn’t be surprising given that the shift
toward conservation agriculture in broadacre
cropping systems, for example, has actively
promoted practices such as minimum or
no-tillage seeding and stubble retention (which
also broadly fit within RA principles), and
these have been widely adopted in Australia
(Llewellyn et al. 2012). However, the shift
to no-tillage seeding has been underpinned
by a reliance on synthetic knockdown,
pre-emergent and selective herbicides
providing weed control in the absence of
cultivation (D’Emden & Llewellyn 2006). This
reliance on herbicide inputs, the associated
costs, and development of herbicide resistant
weeds (D’Emden & Llewellyn 2006) can
be one of the important drivers for RA
proponents to move away from ‘industrial’
agriculture and its reliance on synthetic
chemicals (Newton et al. 2020). A (perceived)
over-reliance on herbicides also stimulated
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Tillage, seeding and traffic management
Annual shallow tillage
Controlled traffic farming
Strategic deep tillage
Minimum tillage seeding
No (zero) tillage seeding
Astrological sowing1

Soil ameliorants and agronomic inputs

Synthetic fertiliser
Lime2 application
Gypsum application
Organic matter application

Crop rotation and diversity
Continuous cereal3
Crop/pasture rotation
Summer/tactical fallow
Genetically modified crops
Cover cropping
Green manuring
Volunteers in fallow4

Biological and microbial inoculants or stimulants

Rhizobia inoculation
Microbial stimulants
Compost tea
Worm juice
Burying cow horns5

Integrated pest management
Pesticides
Herbicides
Crop competition
Harvest weed seed
destruction

Stubble and residue management

Stubble grazing
Stubble incorporation
Stubble burning6
Stubble retention

Livestock and grazing practices
Fodder production
Fodder shrubs
Crop grazing
Drenching
Prophylactic stock
antibiotics
Grazing native shrubs/grass
Rotational grazing
Perennial pastures

“Degradational”

“Conventional”

“Regenerative/
Conventional”

“Regenerative”

“Regenerative “Biodynamic”
Organic”

1

Timing of sowing related to lunar and astrological influences on soil and plant development.

3

Continuous cereal can be a valid and sustainable practice in low rainfall areas when combined with tactical fallow.

2

Lime can incorporate a range of liming products.

4	In conventional systems control of weeds in fallow is commonly undertaken, usually using herbicides, while in regenerative systems the desire to
maintain living roots and ground cover for as long as possible will mean that volunteer ‘weed’ species will often be allowed to grow during fallow
periods.
5
6

Involves burying and maturing of manure for recovery and future application as a fertiliser.
Gazey
& Daviesburning
DPIRD 2020
Full stubble
has mixed acceptance in conventional systems, with targeted burning of windrows or chaff dumps also practiced.

Figure 1:	An interpretation of the continuum of broadacre and regenerative agricultural practices, compiled
by Davies and Gazey from a wide range of discussions and workshops. The thickness of the bars
represents the relative acceptance of individual practices across the continuum. Broken bars
represent variable acceptance.
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the development of a range of integrated weed
management practices (e.g. crop competition
and harvest weed seed destruction), many
of which would be acceptable to most RA
proponents (Figure 1).
Variations in the definition of RA systems
can mean that the acceptance of some
practices within RA become unclear. For
example, application of lime to ameliorate
acidic soil and counteract the process of
soil acidification is widely accepted as a
recommended practice by soil researchers
and mainstream conventional farmers
(Azam & Gazey 2021), but it appears its
acceptance within RA systems may vary.
While many RA practitioners would be willing
to apply lime, or some other alkaline liming
product as a ‘natural’ mineral or organic
amendment, others may question the need
for such an ‘off-farm input’ believing that a
‘healthy’, biologically active soil will be able to
self-manage and recover a degraded acidic soil.
Similarly, the use of once-off or occasional
strategic tillage is seen and used by many
conventional practitioners to help overcome
a range of soil and agronomic constraints
(Davies et al. 2020; Azam & Gazey 2021).
Many of the drivers for such practices would
be viewed as beneficial to soil ‘health’ – such
as management of water repellence in surface
soil, removal of compaction, or incorporation
of amendments such as lime, organic matter or
clay – and large increases in crop productivity
in response to such practices have been
reported (Davies et al. 2020; Hall et al. 2020).
For some RA practitioners, soil disturbance
of such a magnitude, even as a once-off
intervention, may well be unacceptable while
others may accept such an intervention as
a means of preparing the system for the
implementation of regenerative practices.
At the other end of the continuum, there
are some practices more widely used by
RA practitioners that most mainstream
conventional practitioners would not
adopt, until they consider such practices to
be scientifically validated and adequately
demonstrated to be beneficial within their
particular production systems, soils, and
environments. Those practices largely relate
to biological or direct microbial additives and

inoculants that aim to add or stimulate natural
biological activity and processes that are
beneficial to both soil and plant health. Such
practices aim to enhance nutrient cycling from
organic matter and soil, while suppressing
diseases and pests (Koskey et al. 2021).
Given the number of agricultural practices
common to, and accepted by both RA and
conventional practitioners, disruption is
unlikely to be large or rapid. RA could be
seen as farm business innovation, exploring
a set of approaches of which some have
already found, or may find, their way into
conventional farming practices. It is likely that
most producers will adopt practices that are
currently considered ‘alternative’ if further
research demonstrates that such strategies
can effectively and economically reduce the
reliance on synthetic inputs.

Disruption to profitability and
market access
Profitability
Lowering the cost of production is often cited
as an economic outcome from RA practices
(Ogilvy et al. 2018). It is worth discussing
the costs of a farming enterprise, as the cost
of producing an agricultural commodity is
incurred not only within the farm gate, but
throughout the supply chain.
Variable costs are those directly related to
the amount produced. For most agricultural
commodities, we distinguish those costs
that affect yield/output and those that are
yield-dependent. For example, fertiliser and
feed inputs affect commodity yields, whereas
transport, storage, and marketing costs are
affected by how much commodity is available
for sale. Fertiliser inputs can be 25% of the
value of variable input costs to a broadacre
grains/livestock farming business (Feldman et
al. 2015). However, supply chain costs (freight,
storage, levies, port fees etc.) are generally the
largest cost item for a farmer in a given year
(Stretch et al. 2014).
Overhead/fixed costs must be paid regardless
of whether something is produced or not.
Fixed costs include infrastructure, insurances,
council rates, professional services etc. Bank
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Figure 2:	Observed Monthly Organic Wheat Spot Prices, and Conventional Wheat Spot and Futures Prices,
January 2008–August 2017 ($/bu).
Source:

Drugova et al. (2019).

interest repayments are also independent
of actual production. The bulk of the costs
associated with transitioning to a regenerative
system is likely to be fixed costs, such as
constructing new fencing to implement
rotational grazing. In some cases existing
infrastructure may be able to be repurposed,
for example, fertiliser sheds for on-farm
composting.
Transaction costs are associated with any
market exchanges and are an important
consideration in the farming business. In the
case of RA, there are two transaction costs
worth accounting for: (1) The learning and
time costs associated with implementing novel
farm practices, and (2) the costs associated
with operating in a new market (including
finding a suitable market and interacting with
new buyers).
For some farmers, transaction costs may be
low if they are already operating in smaller,
alternative markets (e.g. provisioning a
farmers’ market). However, farmers who
produce commodities that sell into bulk
markets, such as export grains and livestock,
may face high transaction costs to switch
markets, which the evidence seems to suggest
will impact on adoption.
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Considering the potential impacts to all
these costs types, further analysis is needed
to determine whether the expected unit
cost of production is more, or less, under a
regenerative system. The Food and Agriculture
Organization of the United Nations (FAO)
claims that costs for organic foods are typically
higher due to several factors, i.e. greater labour
inputs per unit of output, economies of scale
cannot be achieved (production, handling and
segregation), and relatively inefficient supply
chains because of relatively small volumes.1
RA practitioners assert that even if commodity
production is lower, profitability remains the
same or increases due to lower input costs
and higher prices received for the commodity
(Howard 2020). Indeed, evidence from the
United States organic and conventional
wheat markets show that there is a price
premium for organic wheat (Figure 2).
However, organic wheat prices tends to change
more dramatically and are less stable over
a short time frame, compared to the price
of conventional wheat. Furthermore, if an
increasing number of suppliers switch to the
‘alternative’ production methods (e.g. organic
or RA), price premiums for those commodities
are likely to go down.
1

http://www.fao.org/organicag/oa-faq/oa-faq5/en/
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Bennett (2021) provides a review of the
available evidence on the economics of RA in
Western Australia. Of the work reviewed, the
profitability of RA compared with conventional
agriculture was variable, although generally
lower. The authors caution the review is
mostly based on small samples, case studies, or
models and there are hazards in extrapolating
this information to represent RA performance
more generally.
The Bennett (2021) review of RA profitability
summarised that the losses in bad years were
less than conventional farming, but profits in
good years not as high. An important feature
of mixed broadacre farming in Australia is
the high volatility in production and price,
between years. It is observed by many farm
business consultants and farmers that higher
volatility typically generates higher returns
(Francis 2020). The boom/ bust cycle is
especially observable in the Western Australian
wheatbelt, which is characterised by medium
to low rainfall. A valuable tool to offset the
“bust” years is to “chase the upside” i.e.
capitalise on favourable production years by
maximising yield, through high nitrogen (N)
rates, conserving summer rainfall, through
stored moisture, and protecting yield through
fungicides.
In a simulation model for a conventional farm
in the low rainfall region of Western Australia,
Feldman et al. (2015) simulated future
profitability under various climate scenarios.
Their model demonstrates that low rates of
bag N incur slightly higher downside losses
than zero N, but offer more upside benefit
than a zero rate in about 80% of seasons.
Increasing pea legumes in the crop rotation
did not improve profit over the current
rotation system. Whilst nitrogen fixation by
legumes reduces the costs of manufactured
fertiliser, this is offset by increased costs for
disease or insect management.
The science is yet to demonstrate if and when
a regenerative system may be able to match or
beat the profits generated with a conventional
system. The loss of profit associated with the
transition from conventional agriculture to RA
is likely to be a significant barrier to adoption
(Bennett 2021).

Market access/ opportunity
Maintaining access to current markets
presents as a disruptive change to the
conventional farmer. For example, Maximum
Residual Limits (MRLs) for certain crops
and chemicals is of increasing concern to
exporters. The Countryman reported on 20
November 2019 that:
“Australian farmers that desiccate with
glyphosate pre-harvest have been
essentially locked out of the Thai market
after a shock zero-residue tolerance on
imported feed and food products was
publicly announced this month.” 2

The introduction of the European Union
Renewable Energy Directive (EU RED),
mandating the inclusion of green energy
including biofuel for energy companies
operating inside the EU, drove demand for
half of Australia’s canola. Growers can now
export into European Markets if they comply
with the International Sustainability and
Carbon Certification (ISCC) scheme. Western
Australian barley growers who declared
compliance with ISCC requirements attracted
a premium of $5/tonne through Cooperative
Bulk Handler (CBH).3
New market opportunities, with price
premiums, may provide disruptive advantage
to regenerative farmers whilst the commodity
remains in small supply. Whilst there is likely
to be a higher cost of supply within and
beyond the farm gate (for reasons outlined
above), consumers in this market care about
the commodity’s production process and
will pay a premium for it. Although there are
anecdotal reports of regenerative grain prices
of $500/tonne (Bennett 2021), it is still not
clear what the average price premium for
different regenerative commodities may be.

Social disruption
The decision to transition to RA often involves
important nonmaterial subjective factors, such
as feelings, emotions, virtues and motivations
(Gosnell 2019). Regenerative farmers often
2

https://www.countryman.com.au/countryman/grain/
thai-hard-line-on-glyphosate-ng-b881382479z

3

https://www.graincentral.com/markets/
cbh-ships-first-certified-sustainable-malting-barley-cargo/
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report higher levels of personal wellbeing,
satisfaction with life, and more enjoyment
being gained from farming (Ogilvy et al.
2018). If regenerative farming yields such
benefits, why has RA not been more widely
adopted?
Growers who have adopted RA practices
into their system are challenging social
norms and beliefs about how an agricultural
system should be managed. It is therefore no
surprise that RA is creating divisions amongst
Australia’s farmers (Francis 2020). One only
had to follow the sometimes-vicious debate on
social media after Charles Massey was featured
in the ABC’s Australian Story (28 September
2020), to recognise the cultural divide that
RA has created in the farming community.
This partly comes from some RA farmers
unhelpfully categorising conventional farming
as “chemical farmers” who “perpetuate land
degradation” problems (Howard 2020).
Despite the potential to generate innovative
and sustainable agricultural systems, the
current ‘us’ against ‘them’ environment is
unlikely to create a willingness to transform
conventional agricultural systems. To
overcome the current reluctance to engage
with regenerative practices, we need to change
to a discourse that yields social cohesion
rather than disruption. Promoting innovative
practices without judgement, a recognition
that RA techniques need to be adapted to
individual farming systems (rather than
adopting a one-size-fits-all approach), and data
to demonstrate the cost and benefits of RA
practices, will help to overcome the current
social divide.

Discussion
There is currently not enough evidence to
suggest that regenerative farming practices
will be universally profitable. There will be
transaction costs associated with learning
and trialling new methods, and yields may be
lower – at least during the transition period.
Producers should consider their current
financial position and the ability of their
business to absorb production and price
shocks. It is likely that regenerative practices
are more feasible under specific conditions and
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Regenerative farming may
provide some opportunities
for ‘creative disruption’ and
a transition to more climate
neutral farming practices.
farming systems (such as higher rainfall zones
and mixed farming) than in other regions that
are restricted by soil type, climatic conditions,
enterprise mix etc. Given the absence of
scientific evidence that regenerative farming
can (a) generate the environmental outcomes
desired across systems, and (b) be profitable
when implemented, we advise some level of
caution. Policy incentives in the form of grants
for trials, demonstration farms, and scientific
experiments are needed first.
Regenerative farming may provide some
opportunities for ‘creative disruption’ and a
transition to more climate neutral farming
practices. New market opportunities may
arise, as consumers are increasingly focussed
on ‘sustainable’ food production, and existing
markets may change. It is expected that,
as more (scientific and impartial) evidence
becomes available, those proven regenerative
practices will become wider adopted as ‘best
practice’ standards – similar to reduced tillage.
In this regard, RA is simply the evolution of
agriculture, with producers continuing to
adjust and changing their practices to adapt to
markets and climate.
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