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This report

Building on our earlier analyses and reports (Kath et al. 2023; Reardon-Smith et al.,
2023; Thorpe et al., 2023; Kath et al., 2024; Kath & Thorpe, 2024), this current
Milestone 5 (MS5) report looks to identify actions that could use a portion of income
generated from environmental (carbon, biodiversity) benefit or ‘natural capital’ scheme
investments to re-invest in risk management/adaptation options that increase farmer
drought risk mitigation and adaptation capacity. This relates to Step 3 in the overall

‘logic’ that informs this project (Figure 1).
Important points include:

. global meta-analyses indicate positive financial outcomes of diversified
compared to simple farming systems; on average, diversified systems are at least as
profitable as more simplified cropping systems, with comparable profits, gross
incomes, and costs in developed countries and significantly higher gross and net

financial returns in developing countries

. the economic feasibility of diversified farming systems (DFS) is related to their
ability to mitigate risks associated with market fluctuations, input costs, and adverse
weather conditions, particularly where operational management decisions, climatic

risks and market dynamics for different aspects of the DFS are uncorrelated

. investment of profits - in adaptation, risk transfer, transformation and/or further
income diversification projects — has potential to build sustainability and climate
resilience across a range of scenarios but will likely become increasingly critical in

marginal regions where average gross margins for cropping continue to decline.
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The value of diversified farming systems — a brief

literature review

As indicated in our MS4 report (Kath & Thorpe, 2024), environmental (carbon,
biodiversity) benefit or ‘natural capital’ scheme investments such as agroforestry or
shelter belt plantings are expected to deliver improved financial gross margin
outcomes for farming enterprises in Queensland’s climatically marginal cropping areas
(Kath et al., 2023). This is especially true when the ecosystem services provided by
such investments are taken into account (Figure 2). This concurs with a number of
recently published global meta-analyses that have synthesised large numbers of
studies investigating the advantages and challenges of diversified farming systems
(DFS) in terms of both economic viability and ecological sustainability compared with
conventional mono-cultural cropping systems (e.g., Tamburini et al., 2020; Beillouin et

al., 2021; Sanchez et al., 2022b).



Drought and climate adaptation prograrm =’

Assume no
Ecosystem
service effect .
$57.24 Assume positive 20%
Ecosystem service
Assume benefit

positive 10% $145.72

Ecosystem
service benefit
$101.48
i 0,
Assume negatlvg 20% Assume negative 10%
Ecosystem service .
benefit effect Ecosystem service
benefit effect
1{‘]0 26D

R
=
=}

o

Environmental credit scheme
net potential value (AUD/halyr)

-200
$-31.23 $13.00

200 100 0
Cropping gross margins (AUD/halyr)

Figure 2. The average estimated transition point between agricultural gross margins and
potential environmental credit schemes under a range of ecosystem benefit scenarios. The
different coloured lines represent the five ecosystem service disbenefit/benefit (-20%, -10%,
0%, 10%, 20%) scenarios that were tested and reported in Kath & Thorpe (2024). The dollar
values shown correspond to the average cropping gross margins below which farmers could
start considering environmental credit schemes when ecosystem services are considered. Note
that, of the 82 studies included in this study, only one indicated disbenefit (reproduced from
Kath & Thorpe, 2024, Figure 11).

These meta-analyses consistently indicate that, on average, diversified systems are
at least as profitable as more simplified cropping systems, with comparable profits,
gross incomes, and costs in developed countries and significantly higher gross and
net financial returns in developing countries (Sanchez et al., 2022b). While initial set-
up costs may be higher for diversified systems due to the increased range of
operations, over the long term, DFS achieve cost-effectiveness through more effective
resource utilisation and enhanced ecological benefits that support more sustainable

and resilient agricultural production systems (Sanchez et al., 2022b). Such evidence
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underscores DFS as a viable strategy for enhancing the economic outcomes of
agricultural enterprises. The economic feasibility of DFS is further supported by their
ability to mitigate various risks associated with market fluctuations, input costs, and
adverse weather conditions, especially where operational management decisions,
climatic risks and market dynamics for the different aspects of the DFS are
uncorrelated (Sanchez et al 2020b). As a risk management strategy, DFS appears
particularly valuable in safeguarding farm incomes in the face of increasing challenges

driven by shifting climatic regimes and globalised market dynamics.

As indicated, in addition to enhanced economic outcomes, integrated practices such
as crop rotation, agroforestry, and the incorporation of native vegetation species (i.e.,
habitat restoration) also provide multiple co-benefits. These include enhanced
biodiversity, ecosystem function and provision of ecosystem services essential to the
long-term sustainability and resilience of agricultural landscapes and production
systems. For example, crop rotation and minimum till practices aid in mitigating risks
due to pests and diseases and the impacts of adverse weather conditions, while
improving soil health and fertility over time (Chahal et al., 2021; Neupane et al., 2021),
while planting/retention of shelter belt vegetation (e.g. windbreaks) helps conserve soil
moisture (Oliver et al. 2005; Cleugh et al. 2020), and provide habitat for insects, birds
and bats that predate on pest insects and/or facilitate pollination in crops (Tamburini
et al., 2020; Ramirez-Francel et al., 2022). The cumulative effect of these ecological
practices not only supports sustainable agricultural production but also contributes to
broader environmental goals such as biodiversity conservation and climate mitigation

efforts.
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On-farm investment decisions

Recent moves — in Queensland (e.g., the Land Restoration Fund (LRF), Reef
credits), Australia (e.g., Emissions Reduction Fund (ERF)) and internationally
(EU & USA Payment for Ecosystems Services (PES) programs) - to
develop financial mechanisms such as markets for ecosystem services that
incentivise sustainable practices offer increased on-farm investment opportunities
to agricultural producers (Thorpe et al.,, 2023). Such environmental benefits
payment schemes sit alongside a range of alternative investment options, a
number of which are already available to producers. Hence, a decision to invest in
a carbon or biodiversity benefits project is likely to be made in the context of other
potentially relevant choices. These range from ‘no investment’ options such as might
be experienced in a ‘bad’ year when enterprise gross margins are poor to
negative, either due to a failed crop (e.g., Mendelsohn, 2007; Kim &
Mendelsohn, 2023) or some form of market downturn or failure (e.g., Grant et
al., 2021; Zhou and Laurenceson, 2022), to potential investments in farm

improvements, adaptation or transformation options, as outlined in (Figure 2; Table

1),
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Table 1. Details of potential investment options available for Australian broadacre crop
production systems

Investment option

Detail

References

Farm Management Deposit
(FMD) Scheme

FMD accounts allow primary
producers to make tax
deductible deposits during
years of good cash flow and
withdraw them during bad
years = income smoothing.

Australian Tax Office, 2022; e.g.,
West et al., 2021

Climate risk adaptation
options

Include skills, practices,
technology, equipment,
drought preparation ... doing
things ‘better’

e.g., Cradock-Henry et al., 2020;
Hughes et al., 2022; McKenzie et
al., 2024

Crop insurance — drought,
extreme rainfall, hail, frost,
and excessive heat insurance

Climate risk transfer to
insurance sector

e.g., Mushtaq et al., 2020, 2022

Environmental (carbon,
biodiversity) credit projects

Income diversification
projects based on
environmental markets &
payment for delivery of
(additional) environmental
benefit according to
prescribed methodologies.

Clean Energy Regulator, 2024;
Queensland Government, 2024a,
2024b; Thorpe et al., 2023

Expansion of current
production system

Smaller farms tend to have
lower profit margins than
larger farms due to
economies of scale

e.g., Jackson et al. 2020; Hughes
et al., 2022

Adjust the proportion of
different production systems

e.g., in mixed farming
(cropping-grazing; wheat-
sheep) systems

e.g., Ghahramani & Bowran,
2018; Ghahramani et al., 2020

Transformation

New production system
(same location) ... doing
things ‘differently’

e.g., Mushtaq, 2018; McKenzie et
al., 2024

Translocation

New location — either the
same or a new production
system

e.g., Mushtaq, 2018; van
Leeuwen et al., 2024

* Thanks to Gordon Stone, Adjunct Assoc Professor, University of Southern Queensland, Centre for Applied Climate
Sciences, and Director, Agri-Business Development Institute for advice that assisted in identifying investment options.

11
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As discussed in earlier reports (Kath et al., 2023; Thorpe et al., 2023; Kath et al., 2024;
Kath & Thorpe, 2024), new environmental (carbon, biodiversity) income diversification
projects offer further options for consideration when making such investment
decisions. However, it is widely reported and understood that agricultural producers
are often hesitant to adopt new practices, particularly where the financial implications
are unclear, and uncertainty exists in terms of policy and markets (e.g., prices)/other
financial implications (Pifieiro et al., 2020). Such hesitancy extends to decisions about
the adoption of diversified farming practices such as carbon and biodiversity benefit
projects. Our stakeholder survey and MS3a report indicates that lack information and
uncertainty about legal and governance arrangements and financial implications for
their existing enterprise were reasons given for non-adoption (Reardon-Smith et al.,
2024). Previous studies indicate that the widespread adoption of more diversified
production systems is often also constrained by entrenched economic incentives,
discourse and policies that promote industrialized agriculture, as well as limited
agroecological knowledge, insufficient market support and supply chain constraints
(Sanchez et al., 2022b). More broadly, there are also questions around scalability
issues, and gaps in knowledge regarding the costs and benefits associated with
different diversification investment strategies. Addressing these challenges requires
targeted interventions that promote knowledge sharing, technological innovation, and

supportive policy frameworks.

Support for more informed decision-making about which investments might be
worthwhile/beneficial in particular contexts is generally lacking. To address this gap

and drive meaningful change in agricultural practices, pivotal support, such as clear

12
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policy settings, market incentives, and access to technological resources are needed
to facilitate the transition to diversified farming systems. Variability in climatic
conditions and production responses across different contexts means that such
approaches must also be context-specific and tailored to local conditions and goals.
Developing such improved regionally-targeted support for decision-makers requires
collaborative co-innovation partnerships among stakeholders including farmers,
researchers, policymakers, and consumers (Ingram et al., 2020; Fieldsend et al.,
2022). While a comprehensive co-innovation approach is currently beyond the scope
of this project, clear evidence of the benefits and costs involved in adopting income
diversification options such as environmental benefit payments is an essential first

step and will be addressed in our MS6 report.

13
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When should an enterprise diversification decision be
made?

Crop production systems in Australia’s (and especially Queensland’s) highly variable
climate are subject to significant inter-seasonal and inter-annual variability (Figure 4). This
adds significant uncertainty around when it might be best to make a decision about
investing/reinvesting and which investment/reinvestment decision to make at any

particular time.

~S o

2001 - 2007 o

(6 Year) = (5 Year) A&

Percentile #9-100 Highest on record

-9 Extremely high rainfall
B0-%0 Well sbove average
TO-B80 | Above average
50-T0 Higher than average
lo-50 Lower than average
10-30 Below average
10-10 Well below average
1-10 Extremely low rainfall
L Lowest on record

Figure 4. Australia’s extended wet and dry periods (April — March) relative to historical records
(1889-2024): patterns in climatic variability since 2001. Percentiles are rainfall anomalies.
Source: Queensland Government (2024), based on McKeon et al. (2021). Available at:
https.//data.longpaddock.qld.gov.au/static/posters/WetDryDroughtPoster.pdf (accessed 30 May,
2024)

Our earlier reports (Kath et al., 2024; Kath & Thorpe, 2024) investigated the point at

which, financially, the decision to diversify a broadacre cropping enterprise in identified


https://data.longpaddock.qld.gov.au/static/posters/WetDryDroughtPoster.pdf
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climatically-marginal regions of Queensland becomes imperative. Our MS2 report (Kath
et al., 2024) indicated the potential average gross margin threshold of $57.24/ha/yr for
strategic decision-making in Queensland’s climatically marginal cropping regions

(identified in our MS1b report: Kath et al., 2023).

Assuming that a decision was made at some point to engage in a carbon or biodiversity
benefits project, our subsequent MS4 report (Kath & Thorpe, 2024) then assessed the
average gross margin threshold for further investment decisions. This assessment took
into consideration the diversified income stream and the value of ecosystem services that
would also be generated over time by such a project. This raised the average gross
margin threshold for further decision-making, depending on the assumptions around the
value of ecosystem services to the production system, to $101.48/ha/yr (with an assumed
10% contribution from ES) or $145.72/halyr (20%), as shown in Figure 1. While this is a
higher threshold, the potential for ongoing deterioration in climatic conditions remains
(Kath et al., 2023; Wang et al., 2023); hence, the implication here is that further
investment in either adaptation, risk transfer, transformation and/or income diversification
would be warranted where average gross margins for the enterprise, though improved,

continue to decline and especially where they approach these indicative values.

As previously mentioned, producers are faced with a range of options for reinvestment
when they have the capacity to do so, either in a more profitable year/phase (Figure 4) or
by drawing on funds from their Farm Deposit account (ATO, 2024) or when they receive
carbon sequestration and biodiversity benefit payments. As indicated in the last panel of
Figure 5, such reinvestment options include a range of adaptation and risk transfer

options as well as expansion/replication of the carbon or biodiversity-benefits project or

15
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investment in an alternative income diversification project. Such a decision would, in
theory, further enhance the positive economic outcomes of the enterprise, derived from
the diversified income stream and supporting beneficial ecosystem services, as well as
the climatic resilience of the diversified farming system — enabling additional

investment/reinvestment decisions over time.

16
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While our earlier analysis has identified critical decision-points for diversification, it should
also be noted that such investment decisions are not, and should not be, driven by
declining gross margins alone. Many producers are already pre-emptively/proactively
investing in income diversification projects and other strategic options that build the
resilience of their production system/s and better ensure the sustainability of their
livelihoods. As examples, these options are more explicitly explored, in terms of
feedbacks (tradeoffs and synergies), for three different investment/reinvestment options

for broadacre cropping systems in Appendix A (Figures 6-9).

18
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Next steps
In the next phase of this DCAP3 project (MS6), we will conduct preliminary cost-benefit
analyses of a selection of different income diversification options currently available, and

specifically in relation to climate risk identified across Queensland’s crop production

regions.

19
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Appendix A: Income diversification through
investment/re-investment in natural capital projects

In order to envisage the way in which a decision to incorporate environmental (carbon,
biodiversity) income diversification projects into an existing agricultural production
enterprise and the potential synergies or trade-offs that may occur, we have developed
conceptual diagrams for three potentially feasible decisions (from the range of ERF
methodologies currently available through the Commonwealth ERF program (Thorpe et

al., 2023)) for marginal cropping lands in Queensland (Kath et al., 2023).

The following diagrams (Figures 6 — 9) indicate the influences (positive or negative)
between critical variables or factors influencing gross margins within diversified broadacre
cropping systems.
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Figure 6. Influence diagram - Broadacre cropping system
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Figure 7. Influence diagram - Broadacre cropping system with income diversification — soil
carbon (ERF) project. Green arrows indicate the influence of the environmental benefits
payment scheme.
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Figure 8. Influence diagram - Broadacre cropping system with income diversification — forestry
establishment (ERF) project. Green arrows indicate the influence of the environmental benefits
payment scheme.
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Figure 9. Influence diagram - Broadacre cropping system with income diversification — shift to
mixed grazing with pasture establishment and rotational grazing (Qld Reef Credits) project.
Green arrows indicate the influence of the environmental benefits payment scheme.
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