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ABSTRACT: The size of grain harvests are increasing in most Australian
states, enabling farmers to supply increasing volumes of grain to domestic and
international customers. There is a market preference to supply international
customers in the months prior to the availability of the northern hemisphere grain
harvest that commences from June. To expedite export sales of Australian grain,
most owners and operators of regional export grain supply chains in Australia are
increasing their investments in the velocity, reliability, and capacity of their export
grain supply chains. Larger volumes of Australian grain are now more rapidly
exported. But what are the ramifications of these investments? Drawing on
historical datasets of regional grain production, domestic grain consumption, and
grain exports in each Australian state, this paper explores the national and state
impacts of the enhanced investments in Australia’s export grain supply chains.
The implications for Australian farmers, domestic consumers of grains, and
owners of grain supply chain infrastructure are discussed. Farmers benefit from
the enhanced capacity and velocity of grain flows in Australia’s grain supply
chains, but in some eastern states in particular years, food price inflation may be
triggered whenever more grain more quickly leaves Australia’s shores prior to a
severe emerging drought that constrains future local grain supplies and places
upward pressure on local grain prices. In periods of prolonged drought, concerns
about domestic food price inflation may lead to social and political pressure for
changes to grain export and grain import policies and additional investments to
facilitate interstate grain flows.
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1. BACKGROUND

Over the past decade, Australia’s crop area has averaged about 23
million hectares, which is a third more than the crop area during the 1980s
(Australian Bureau of Agricultural and Resource Economics and Sciences
(ABARES), 2023). In many farming regions of Australia, farming systems
have become more crop dominant (Kingwell ez al., 2019). This increase in
cropping intensity, combined with varietal, agronomic, and equipment
improvements (Desbiolles et al., 2019) has led to increased grain
production across Australia (ABARES, 2023).

Australia’s small population relative to its farmed area and its upward
trend in grain production have enabled Australia to be a source of
exportable grain surpluses. Australia is a globally important exporter of
wheat, barley, canola, oats, and lupins. In 2022, for example, Australia, for
the first time in its history, became the world’s main wheat exporter.

Because the cropping areas in all Australian states are often 100 to 500
kilometres inland from the coast, the transport of grain for export is
accommodated by a plethora of grain ports dotted along the coastline
(Figure 1), making grain export supply chains more numerous and shorter
than is the case for some other globally important grain exporting nations,
such as Canada (White ef al., 2015) or the USA.
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Figure 1. Grain Port Terminals (Red Triangles) and Grain-Growing
Regions (Green Shade) Across Australia in 2022. Source: ACCC (2022).

The plenitude of grain export supply chains in Australia unfurls many
inherent investment opportunities to sustain Australia’s role as a key
southern hemisphere source of grains (Kingwell, 2022). Traditionally,
Australian cereal grain exports competed with nations with similar
production costs, such as the USA and Canada. However, during the last
two decades, and before their conflict erupted, Russia and Ukraine
emerged as low-cost sources of a range of grains to capture 30 per cent of
global grain exports (Food and Agriculture Organization of the United
Nations (FAO), 2022). During the last two decades, as supply competition
heightened for Australian grain exporters, Australia also experienced
episodic drought and a strengthening of the Australian dollar against the
US dollar (noting that international trade of grain is in US dollars). The
combination of drought and currency appreciation eroded the availability
and commercial attractiveness of Australian grain to overseas buyers, in
the 2010s especially.

But the outbreak of war in Ukraine in February 2022 suddenly disrupted
the supply of Black Sea region grain to world markets and increased that
region’s costs of production and transport and so weakened the commercial
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attractiveness of that region’s grain. Culas (2022) noted how shipping
blockages, sanctions on Russian exports, and the high cost or scarcity of
insurance limited grain exports from the Black Sea countries. A lift in
global grain prices and crop input prices was unleashed (Martin and Minot,
2022). Australia benefited from the increase in international grain prices
and benefited from a further gradual slide in the value of the Australian
dollar against the US dollar (Reserve Bank of Australia, 2023). Of even
greater effect favouring Australian farmers and grain exporters were
consecutive record grain harvests in 2021 and 2022, being 69mmt and
74mmt respectively (ABARES, 2024), whereas the usual volume of
Australian grain production is around 45mmt. These fortuitous
circumstances added to Australia’s geographic advantage in being
proximate to strongly growing Asian countries’ demand for imported
grain. By illustration, Indonesia and China, in recent years, have been the
world’s leading importers of wheat. Indonesia is often the world’s second
or third most important importer of wheat and the sea transit times from
Australia are 50-75 per cent less than from Canadian or Ukrainian ports
(White et al., 2018).

Grain production in Australia is counter-cyclical to Australia’s main
export competitors in the northern hemisphere. Australia’s grain harvest
occurs from November to January, with grain exported in the immediate
subsequent months, thereby incurring less costs of carry. By contrast, the
northern hemisphere harvest is from late June to September, with its grain
marketed in the handful of months after its harvest. Australia’s different
period of harvest provides Australia with an opportunity to export its grain
before the much larger northern hemisphere harvest becomes available to
potential buyers.

Reviews of prices of grains from different origins typically reveal that
Australian grains receive a price premium on world markets in the handful
of months before the northern hemisphere harvest, and especially
whenever a smaller northern hemisphere grain harvest is projected or
uncertainties surround ease of access to the northern hemisphere grain
supply. By illustration, in late 2022, Western Australia’s principal grain
logistics operator and grain trader, Cooperative Bulk Handling (CBH),
indicated that in the decade prior to the outbreak of war in Ukraine, when
the northern hemisphere grain harvest would become available, the price
premium for Australian wheat and barley would subsequently lessen by
approximately AU$24 per tonne on average. Hence, a strong incentive
existed to sell and ship Australian grain to international customers before
the advent of the northern hemisphere harvest.
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Grain Export Capacity, Reliability, and Velocity

In response to its recent challenges and opportunities, the Australian
grain industry increased and continues to increase its investment in the
capacity, reliability, and flexibility of its grain supply chains, especially its
export supply chains. The industry’s intention is to profit from selling and
shipping more grain sooner after the Australian harvest. Indicative of
investments are the creation of mobile ship loading operations at ports in
Queensland (QId), Victoria (Vic), South Australia (SA) and Western
Australia (WA). Mobile ship-loading operations were virtually unknown a
decade ago but are now at 10 sites across Australia. In addition, T-Ports in
SA now operate a large ship barge to convey grain to even larger ships at
Lucky Bay and at the port of Wallaroo. Also under consideration in SA is
anew deep water grain port at Port Spencer, on the central east coast of the
Eyre Peninsula, that will greatly accelerate grain exports from SA.

Another example of the commitment to increase grain export capacity
is the construction by CHS Broadbent (2023) in 2024 and into 2025 of a
new grain export terminal on a five-hectare site at the Port of Geelong,
Victoria’s second-largest port. The facility’s design allows export of up to
1.5mmt of grain each year and includes investments in faster road and rail
unloading and faster grain loading to accelerate turnaround times for bulk
export vessels.

In WA, CBH, the nation’s main source of grain exports (Kingwell and
Maharjan, 2022), announced in 2023 (Farm Weekly, 2023) their plan to
invest AU$4 billion over the next decade to increase WA’s grain export
network capacity. CBH is purchasing rapid rail loaders, upgrading rail axle
weights, purchasing seven new standard gauge locomotives, plus another
23 narrow gauge locomotives along with 650 additional grain wagons.
These investments ensure more grain will arrive more quickly at WA’s
four main export ports. CBH aims to eventually export up to 3mmt per
month by 2033 (CBH, 2024), noting that in 2021-22 WA exported
17.3mmt of grain and that in the 12 months from October 2022 CBH
exported 19.7mmt. Like many other export grain handlers and marketers
in Australia, CBH are keen to increase the velocity of grain flow from farm
to ship. In their 2024 annual report, CBH stated that by 2028-2033 they
will ‘be able to safely receive an average 22mt crop and outturn 70% in the
first half of the year shipping window’ (CBH, 2025, p. 16). Garima et al.
(2026) examined CBH’s grain supply chains up until 2024 and revealed
how logistic bottlenecks had caused AU$1-2 billion in foregone export
premiums and demurrage penalties. In November 2025, CBH announced
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that the AU$169 million sale of its commercial share of InterFlour in
Indonesia would also help fund improvements in the efficiency and
capacity of its grain export network.

Alongside commercial bulk handlers, state and federal governments
(e.g., Department of Transport, 2024) have committed additional funding
to upgrade agricultural supply chains to improve their capacity, reliability,
resilience, and throughput efficiency. Illustrative of Australia’s enhanced
ability to rapidly export grain is the comment by Bendigo Bank (2025):

Australia’s export program achieved a total volume of 42.5
million tonnes in 2024/25. This was the country’s third-
highest export volume on record, demonstrating sustained
and efficient export capabilities. Critically, this success has
led to record-tight old crop stocks. The combined carry-out
of wheat, barley, and canola into the 2025/26 season is
estimated at just 3.0 million tonnes. This contrasts sharply
with the last comparable harvest year (2022/23), which
started with carry-in stocks of 10.5 million tonnes. This tight
starting point provides strong demand pull for the new crop.

(p. 10).

The aforementioned investment actions of governments and private
businesses are enhancing the capacity and reliability of supply of
Australian grain to export customers, allowing Australia to continue to be
viewed as a stable and reliable supplier of grains in an increasingly volatile
global environment (Dart, 2025). Australia’s proximity to Asia offers
logistic advantages in serving those markets, and Australia maintains its
reputation for producing grains that honour contract specifications,
including low moisture contents that facilitate grain storage and shelf life.

Complementing the investment in supply chain infrastructure is the
federal government’s regulation of the nation’s grain exports. According
to the Department of Agriculture, Fisheries and Forestry (2025), efficient
regulation of exports is the cornerstone of Australia’s reputation as an
excellent source of reliable agricultural exports. Government control of
grain export quality from Australia, plus additional industry actions
described below, gives assurance to Australia’s trading partners that
Australian grain exports will meet their import requirements.

Grain Trade Australia (GTA), the industry body, has developed and
regularly promotes a Code of Practice for the Australian grains industry
(GTA, 2025). The code guides grain industry participants to achieve the
standards, expectations, and requirements of domestic and export
customers and thereby aids the quality and reliability of the supply of
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Australian grains. The GTA also has developed trade rules and dispute
resolution procedures enabling over 95 per cent of all grain contracts
written in Australia to be reliant on the GTA trade rules. So effective and
reliably honoured are those rules that Australian grain contracts are subject
to a remarkably small number of disputes (GTA, 2024). By illustration, in
2023-24, among the thousands of grain trade contracts, only four contract
disputes were lodged, and of those, three were settled prior to
commencement of their hearing (GTA, 2024).

A component of the reliability of grain supply is the resilience of grain
supply. Jiittner and Maklan (2011) described how supply chain resilience
is primarily based on the factors of velocity, flexibility, visibility, and
collaboration, with supply chain velocity being the ability to complete an
activity as quickly as possible (Carvalho et al., 2012). Our study focuses
on velocity, as that is a key focus of industry and government investment.
Velocity is fundamentally distance over time; consequently, to increase
grain velocity, time must be reduced and/or grain volume increased
(Christopher and Lee, 2004). Enhanced supply chain velocity enables a
quicker response to fortuitous market changes (Christopher & Peck, 2004)
and can aid recovery from disruptions or risk events (Tukumuhabwa et al.,
2015; Smith, 2004; Stevenson and Spring, 2007; Jiittner and Maklan, 2011;
Wieland and Wallenburg, 2012). Christopher and Peck (2004) suggested
that improved supply chain velocity relies on ‘streamlined processes,
reduced in-bound lead times and reduction in non-value-added times’ (p.
20). Initiatives to increase product velocity in the supply chain can also
reduce costs by lessening product storage times, boosting the utilisation of
storage and handling equipment, and even reducing grain damage or
protecting grain quality, as the grain spends less time in storage and
conveyance and so is less exposed to heat, grain insects, spillage, and
moisture intrusion.

A challenge, however, to any planned investment to boost grain
velocity in Australian grain supply chains is the widely acknowledged
volatility of grain production in Australia. Compared to North America and
Europe, Australia has much higher crop yield variance and resultant
variation in its grain exports (d'Amour and Anderson, 2020). Keogh (2012)
examined indices of the volume of crops across 15, mostly developed
economies, and found Australia’s output of crops was more volatile both
in volume and value than all the other 14 countries considered. A more
recent analysis of production volatility by Laurie et al. (2019), for the
period 2001 to 2016, showed wheat output in Australia was about five
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times more volatile than its more intensively produced commodities like
dairy and pork.

The volatility in grain output in Australia is mostly attributable to
Australia’s weather-year volatility (Alexander et al., 2007). Production
volatility characterises all main crops grown in Australia, including its
principal grain, wheat. Compared to other major wheat-producing nations
and regions, O’Meagher (2005) indicated that Australia has the highest
variability in rainfall and run-off of any continent, with the variability
generally increasing with movement inland. Kingwell (2012) examined the
variance of wheat revenue in eight main wheat-producing countries and
showed Australia consistently displayed very high wheat revenue variance
relative to other countries. Australia also displayed the most pronounced
upward movement in wheat revenue variance among all countries during
the 2000s, principally due to impacts of greater yield variance when eastern
Australia experienced more frequent drought.

Grain production variance in Australia results in marked variance in
grain exports, especially from the eastern states of Australia (see Table 1),
where production variance is greater and domestic consumption of grain is
much higher, as 80 per cent of Australia’s population resides in eastern
Australia (Kingwell, 2019).

Data in Table 1 outline the grain consumption and grain exports from
each main grain exporting state of Australia from 2014/15 to 2021/22.
Often in the eastern states their domestic consumption of grain is greater
than the volume of their grain exports, whereas in WA and SA, often large
volumes of grain are available for export. These spatial differences in grain
production, export, and domestic consumption have important
implications for investments in supply chains that aim to boost supply
chain velocity.
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Table 1. Consumption and Exports of Grain from Each State and

Nationally: 2014-15 to 202122 (MMT). Source: ABS and a compilation of data in
supplementary Table 3.1 in ACCC (2022). Eastern Australia is the summation of Qld, NSW and Vic.

2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22

State consumption (mmt)

SA 111 1.15 1.24 1.19 1.17 1.22 1.33 1.39
WA 1.33 1.39 1.43 1.37 1.5 1.26 1.53 1.67
NSW 4.11 427 443 4.96 5.02 4.94 5.44 5.74
Vic 3.23 3.42 3.4 3.22 3.46 3.68 3.79 3.87
Qld 2.6 2.56 2.86 3.1 3.51 3.23 2.92 3.1
State exports (mmt)

SA 4.79 4.49 5.82 6.15 271 3.43 6.68 7.28
WA 1099 1037  11.89  9.13 1245  11.16 1399  17.33
NSW 2.06 2.00 5.33 2.16 0.43 0.27 5.52 9.21
Vic 2.97 2.06 4.40 4.26 1.21 1.91 5.93 8.16
Qld 1.77 1.49 3.11 1.48 0.62 0.46 2.18 4.08
Ratio of state consumption to exports

SA 0.23 0.26 0.21 0.19 0.43 0.36 0.20 0.19
WA 0.12 0.13 0.12 0.15 0.12 0.11 0.11 0.10
NSW 2.00 2.14 0.83 2.30 11,72 1861  0.99 0.62
Vic 1.09 1.66 0.77 0.76 2.85 1.92 0.64 0.47
Qud 1.47 1.72 0.92 2.16 5.67 7.02 1.34 0.76
foal::fll;‘:llp Gon (ﬁl‘;ﬁga“a 9.94 1025 1069 1139 1199  11.85 1215  12.71

Eastern Australia
consumption (% of 80% 80% 80% 82% 82% 83% 81% 81%
national consumption)
National exports (mmt) 22.57 20.40 30.55 23.18 17.43 17.22 34.30 46.05

1(\1“*1‘:1‘1‘3‘“' consumption ., 35 1597 1336 1395 1465 1432 1500 1577

This study aims to measure the observed and potential export supply
chain velocities in each key grain-producing state of Australia and then
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examine and discuss the implications of the measured changes and spatial
differences in observed and potential export velocities. Often supply chain
investments involve long-lived fixed assets (roads, rail infrastructure,
ports) that boost grain export capacity and velocity. This study uniquely
examines the ramifications of such investments that lift the velocity of
grain exports. The examination of the implications of the enhanced
velocity of Australia’s grain exports is a useful addition to the literature on
regional supply chains and trade in grains.

The next section outlines the methodology for measuring the velocity
of export grain supply chains. Then results are presented and implications
are discussed. A final section highlights caveats and key conclusions of the
study.

2. METHODOLOGY
Data and Unit of Analysis

This study examines the efficiency and timing of Australia’s grain
export supply chain using monthly export data for each Australian state as
sourced from the Australian Bureau of Statistics (ABS). The analysis
considers a 12-month marketing year, defined from October through the
following September, corresponding to the post-harvest export cycle for
Australian grains. October marks the commencement of the main export
window for the grain harvest that is just commencing in Australia, while
September captures the final clearance of stocks prior to the next harvest.

The ABS monthly grain export data by state are complemented with
state-level grain production and domestic consumption figures as reported
by the Australian Competition and Consumer Commission (ACCC)
(2022). Together, these datasets allow construction of state-specific
measures of grain availability for export.

To assess changes in export performance, results are reported for three
separate decades: 1995-2005, 2005-2015, and 2015-2025. These periods
correspond to major phases in Australia’s grain supply chain evolution,
including deregulation of bulk handling, expansion of port infrastructure,
and increased exposure to global demand volatility. Decade-wise
aggregation reduces the influence of short-run shocks while highlighting
longer-run shifts in export capacity and efficiency.

The exportable grain surpluses are calculated as the annual quantity of
grain available for export, either in bulk or containers, in each state after
accounting for domestic use. The ability or potential to export grain from
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each Australian state is expressed simply as the difference between
production and domestic consumption in each state. This is mathematically
stated for each state as:

Qe = Qs —Qq (D

where Q, is the exportable surplus,  is the grain production in a given
year, net of on-farm use, and @ is the grain used domestically.

Q. can also be represented as the summation of monthly exports
in a marketing year which is a 12-month period that extends from October
through to the following September:

Qe = XiZ1 ME; )

where, ME; is the export quantity of grain in the i month of the marketing
year.

Conceptual Framework

The objective is to estimate the maximum feasible monthly grain export
volumes in each Australian state given physical constraints on grain
availability and export port capacities. This maximum is the upper bound
on export velocity, noting that observed exports may fall below this upper
bound due to scheduling, contractual arrangements, congestion, or
considerations of cost or risk management.

To estimate this upper bound, two complementary frontier methods are
employed: Data Envelopment Analysis (DEA) and Stochastic Frontier
Analysis (SFA). Using both approaches allows the results to be assessed
for robustness to these techniques’ alternative assumptions about noise and
functional form.

Data Envelopment Analysis (DEA)

DEA is used to construct a non-parametric production frontier
representing best-practice export performance observed in the export data.
The method compares each observation to a convex combination of other
observations with similar input levels.

An output-oriented DEA model is employed, reflecting the research
question as to by how much exports could be increased with a given
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exportable surplus and port capacity. Variable returns to scale (VRS) are
assumed, as states differ substantially in size and scale of their grain export
operations. However, for completeness, constant returns to scale (CRS)
models are also estimated.

For each state—year—month observation i, the DEA model solves:

max i
nax

subject to

biyi Szlj)’j
j
X; ZZijj
Jj
D h=1220

J
where y;denotes monthly exports and x;is a vector of inputs consisting of

exportable surplus and port capacity. The scalar ¢; = 1is an output
expansion factor indicating the proportional increase in exports required
for observation ito reach the frontier. The ACCC (2022) state the monthly
technically feasible maximum export capacity of each grain export port in
each state. We assume this capacity applies to each month and sum
capacities across ports in each state for each year.

Technical efficiency is reported as TE; = 1/¢;, taking values in the
interval [0,1], with unity indicating frontier performance. An implied

frontier level of monthly exports is calculated as $PE4 = ¢, y;.

Stochastic Frontier Analysis (SFA)

A stochastic frontier model is estimated as it explicitly accounts for
statistical noise. The SFA approach decomposes deviations from the
frontier into random shocks and inefficiency.

A pooled log-linear production frontier is specified as:

In (ysy¢) = Bo + B1ln (Surplussy) + BIn (Capacity ) + f(t) +

5y + Vsyt — Usyt (3)
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where y;,,denotes monthly exports in state s, year y, and month t; f(¢)is
a quadratic function of months since harvest that captures seasonal export
patterns; &, are year fixed effects; v,,is a two-sided noise term assumed
to be normally distributed; and u,,;is a non-negative inefficiency term.

State fixed effects are not included because port capacity is time-
invariant within each state and would be perfectly collinear with state
intercepts. Retaining port capacity explicitly allows the model to capture
differences in infrastructure constraints across states.

Technical efficiency is obtained as TEsy,; = exp (—uy;), which lies in
the interval [0,1]. The implied stochastic frontier level of exports is
calculated as 3759;;4 = Ysyt/TEsyt.

Export Velocity and Clearance Measures

Export velocity is defined as the timing of exports within a marketing
year rather than the total volume exported. For each state, month, and
marketing year, three velocity measures are constructed:

1. Actual export velocity: Monthly exports divided by observed
annual exports

2. DEA frontier velocity: Monthly DEA frontier exports divided by
observed annual exports

3. SFA frontier velocity: Monthly SFA frontier exports divided by
observed annual exports

Actual export shares sum to one within each marketing year, while
frontier-based shares are not constrained to sum to one. Frontier curves,
therefore, represent potential export velocity, indicating how quickly
exports could be executed if operations were fully efficient. Velocity
curves are averaged across marketing years within each decade to produce
decade-specific export profiles.

To summarise, export timing in a single metric, clearance times are
calculated for each state and marketing year:

. t50: the month by which 50 per cent of annual exports have
occurred

. t90: the month by which 90 per cent of annual exports have
occurred

These indicators are computed separately for actual exports, DEA
frontier exports, and SFA frontier exports using cumulative monthly
shares. Clearance times are then averaged within each decade to assess
changes in export timing over time.
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Comparison of DEA and SFA Results

DEA and SFA efficiency estimates are compared to assess robustness
across methods. Average efficiencies, velocity curves, and clearance times
are reported by state and decade. Correlations between DEA- and SFA-
based efficiency measures are used to assess consistency in efficiency
rankings and export timing across modelling approaches.

The agreement between the two methods provides confidence that the
estimated export velocity frontiers reflect structural features of Australia’s
grain export supply chain rather than products of specific modelling
assumptions.

Annual grain production in each main grain-producing state of
Australia from 1995 to 2025 was obtained from the ABARES. Domestic
use of grain from 2014/15 to 2021/22 was as listed in Table 1, its source
being supplementary Table 3.1 in ACCC (2022). For earlier and later
years, domestic use of grain in each state was hindcast using R-based
regression models for each state, where a state’s domestic use of grain was
a function of its population growth rate and per capita income. The state
population growth rate data came from the ABS and the per capita income
data came from the ABARES. Each model had R? values > 0.98 (see
Appendix 1). The simple regression model depicted Q4 in each state as a
function of its population growth and per capita income.

3. RESULTS
Trends in Grain Production, Consumption, and Exportable Surpluses

Grain production in Australia is trending upwards, with marked
volatility occurring about that trend (Figure 2). The main contributors to
growth in grain production in Australia come from production increases in
NSW and WA, although the coefficient of variation in detrended
production for NSW and WA is 31 per cent and 16 per cent respectively,
indicating a much greater production volatility in NSW. Vic and SA also
exhibit production increases, whilst Qld displays limited growth in its grain
production.

In contrast to the volatility of grain production, domestic consumption
of grain in Australia is relatively stable, displaying an annual growth of
around three per cent. The regression results for domestic consumption
growth in each state specify that consumption growth and its variation
reflect population growth and changes in per capita income. As shown in
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Table 1 about 80 per cent of grain consumption in Australia occurs in the
populous states of NSW, Vic, and Qld. Due to their high levels of domestic
consumption and volatile grain production, in some years these states
locally consume more grain than they export, thereby affecting the
direction of grain flows and impacting the profitability of their export
supply chain infrastructure investments. By contrast, WA and SA have
much smaller populations and so always have exportable surpluses of
grain, with much of their grain flowing to international customers.
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Figure 2. Grain Production in Australia and its States: 1989/90 to
2025/26. Source: ABARES Crop Report data, December 2025.

Figure 3 displays the exportable surpluses for Australia and each of its
states since 1989. Despite the growth in Australia’s population and
resultant increases in Australia’s grain consumption, the upward trend in
grain production has enabled the exportable surplus to also display an
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upward trend. This upward trend encourages investments to enhance
export grain capacity and velocity in most states other than Qld.
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Figure 3. Exportable Grain Surpluses in Australia and its States Since
1991.

Note: Based on equation (2).

Technical Efficiency of Grain Export

Table 2 reports technical efficiency estimates by state as derived from
the output-oriented DEA and SFA models by state and decade. Across all
states, DEA efficiency scores are systematically lower than SFA scores,
reflecting the different treatment of deviations from the frontier. DEA
attributes all shortfalls to inefficiency, whereas SFA allows for stochastic
shocks such as weather variability, congestion, short-term logistical
disruptions, and measurement or reporting error. Several robust patterns
emerge. First, WA is consistently the highest-efficiency exporting state,
with mean DEA technical efficiency of grain export increasing from 0.48
(1995-2005) to 0.72 (2015-2025). Second, most states exhibit a sensible
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improvement in DEA efficiency in the most recent decade, particularly Vic
(from 0.34 to 0.56), Qld (from 0.45 to 0.55), and NSW (from 0.26 to 0.51),
while SA improves modestly (from 0.34 to 0.42).

Across decades, SFA efficiencies are often higher than DEA
efficiencies, consistent with SFA attributing part of the deviation from the
frontier to random shocks rather than inefficiency. Nonetheless, both
methods deliver a broadly consistent ranking, with WA ranked across the
decades as often the nation’s most efficient grain exporter.

Table 2. Mean Technical Efficiency of Grain Export by State in Each
Decade (DEA and SFA).

Mean technical

State Decade efficiency Mean technical

(DEA) efficiency (SFA)
1995-2005 0.33 0.58
NSW 2005-2015 0.26 0.43
2015-2025 0.51 0.52
1995-2005 0.36 0.57
QLD 2005-2015 0.45 0.68
2015-2025 0.55 0.55
1995-2005 0.33 0.45
SA 2005-2015 0.34 0.46
2015-2025 0.42 0.41
1995-2005 0.35 0.56
VIC 2005-2015 0.34 0.54
2015-2025 0.56 0.61
WA 1995-2005 0.48 0.63
2005-2015 0.52 0.66
2015-2025 0.72 0.68

Monthly Technical Efficiency Within the Trade Window

The monthly efficiency results in Tables 3 to 7 for individual states
reveal the seasonal structure of grain export. For most states, efficiency is
lower early in the marketing year (Oct—Dec; months 1-3) and rises through
the mid-season, consistent with the ramping-up of post-harvest logistics.
Temporal improvement is evident in the 2015-2025 decade for several
states. For example:
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e Vic shows a pronounced lift in DEA technical efficiency (TE)
from relatively low early-season performance in 2005-2015 (e.g.,
month 1 DEA TE 0.22) to much stronger outcomes in 2015-2025
(month 4 DEA TE 0.62, and months 57 around 0.61-0.63). SFA
TE shows a similar strengthening, with 2015-2025 wvalues
commonly above 0.60 in mid-to-late months.

e WA exhibits the strongest and most consistent monthly frontier
performance in 2015-2025, with DEA technical efficiency
reaching 0.79—-0.87 in months 3-8 and SFA TE reaching 0.80—0.85
in peak months.

e NSW and QId also show substantially higher monthly DEA
technical efficiency in 2015-2025 relative to earlier decades,
particularly in mid-season months where export programmes
typically intensify.

Overall, the monthly results indicate that changes over time are not
purely annual-scale shifts; rather, the timing and intensity of export
execution within the year have strengthened in the most recent decade for
key exporting regions

Table 3. Monthly Technical Efficiency of Grain Export in NSW.

Mean technical Mean technical
Months since efficiency (DEA) efficiency (SFA)
harvest 1995-  2005- 2015- 1995- 2005- 2015-

2005 2015 2025 2005 2015 2025

1 0.29 0.24 0.44 0.52 0.43 0.47
2 0.31 0.16 0.33 0.53 0.27 0.29
3 0.33 0.24 0.43 0.60 0.42 0.44
4 0.34 0.27 0.54 0.60 0.45 0.52
5 0.31 0.31 0.51 0.58 0.54 0.56
6 0.33 0.30 0.60 0.57 0.49 0.60
7 0.35 0.32 0.61 0.58 0.48 0.57
8 0.29 0.26 0.53 0.57 0.49 0.59
9 0.31 0.25 0.57 0.52 0.40 0.54
10 0.34 0.24 0.53 0.62 0.41 0.55
11 0.36 0.25 0.53 0.61 0.42 0.54
12 0.43 0.24 0.55 0.68 0.40 0.53
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Table 4. Monthly Technical Efficiency of Grain Export in QId.

Mean technical Mean technical
Months since efficiency (DEA) efficiency (SFA)
harvest 1995-  2005- 2015- 1995- 2005- 2015-

2005 2015 2025 2005 2015 2025

1 0.33 0.42 0.48 0.61 0.62 0.50
2 0.61 0.28 0.42 0.82 0.49 0.41
3 0.42 0.37 0.46 0.60 0.54 0.43
4 0.39 0.54 0.56 0.45 0.56 0.41
5 0.44 0.48 0.55 0.53 0.58 0.43
6 0.21 0.36 0.50 0.38 0.59 0.55
7 0.34 0.44 0.61 0.55 0.71 0.61
8 0.20 0.37 0.44 0.52 0.81 0.61
9 0.35 0.55 0.59 0.62 0.84 0.62
10 0.20 0.47 0.61 0.42 0.84 0.67
11 0.44 0.62 0.67 0.72 0.87 0.69
12 0.33 0.51 0.69 0.56 0.72 0.67

Table 5. Monthly Technical Efficiency of Grain Export in SA.

Mean technical Mean technical
Months since efficiency (DEA) efficiency (SFA)
harvest 1995-  2005- 2015- 1995- 2005- 2015-

2005 2015 2025 2005 2015 2025

1 0.27 0.27 0.21 0.43 0.42 0.26
2 0.17 0.19 0.16 0.31 0.30 0.20
3 0.34 0.34 0.48 0.52 0.50 0.54
4 0.40 0.30 0.53 0.58 0.44 0.54
5 0.47 0.41 0.54 0.58 0.51 0.48
6 0.39 0.32 0.51 0.57 0.47 0.49
7 0.36 0.39 0.59 0.44 0.45 0.51
8 0.31 0.38 0.46 0.49 0.56 0.49
9 0.25 0.33 0.46 0.33 0.41 0.42
10 0.26 0.39 0.45 0.35 0.53 0.43
11 0.36 0.38 0.30 0.45 0.48 0.28

12 0.33 0.41 0.34 0.36 0.46 0.29
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Table 6. Monthly Technical Efficiency of Grain Export in Vic.

Mean technical Mean technical
Months since efficiency (DEA) efficiency (SFA)
harvest 1995-  2005- 2015- 1995- 2005- 2015-

2005 2015 2025 2005 2015 2025

1 0.45 0.22 0.52 0.63 0.40 0.60
2 0.30 0.23 0.45 0.49 0.38 0.50
3 0.21 0.26 0.49 0.36 0.41 0.54
4 0.45 0.35 0.62 0.66 0.51 0.63
5 0.44 0.42 0.61 0.62 0.59 0.66
6 0.36 0.45 0.59 0.64 0.67 0.63
7 0.41 0.42 0.63 0.64 0.63 0.64
8 0.27 0.34 0.51 0.60 0.68 0.65
9 0.30 0.35 0.60 0.49 0.54 0.66
10 0.28 0.34 0.54 0.48 0.58 0.60
11 0.30 0.38 0.57 0.49 0.58 0.64
12 0.44 0.37 0.59 0.59 0.50 0.63

Table 7. Monthly Technical Efficiency of Grain Export in WA.

Mean technical Mean technical
Months since efficiency (DEA) efficiency (SFA)
harvest 1995-  2005- 2015- 1995- 2005- 2015-

2005 2015 2025 2005 2015 2025

1 0.49 0.48 0.48 0.73 0.67 0.53
2 0.39 0.36 0.61 0.63 0.58 0.65
3 0.46 0.42 0.79 0.71 0.69 0.85
4 0.45 0.51 0.79 0.69 0.77 0.80
5 0.50 0.57 0.78 0.61 0.70 0.72
6 0.45 0.54 0.81 0.63 0.73 0.78
7 0.53 0.60 0.87 0.60 0.66 0.73
8 0.42 0.50 0.76 0.56 0.64 0.72
9 0.47 0.48 0.70 0.56 0.57 0.63
10 0.45 0.56 0.66 0.55 0.65 0.58
11 0.55 0.54 0.66 0.62 0.62 0.62
12 0.65 0.64 0.76 0.64 0.64 0.60
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Export Velocity and Frontier Timing

Across states and decades, velocity curves show that observed monthly
exports follow a relatively smooth path through the October to September
marketing year but generally lie below the feasible “upper envelope”
identified by both DEA and SFA, especially in the first half of the year (see
Figure 4).

Velocity curves by decade (Actual vs DEA vs SFA)
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Figure 4. Grain Export Velocity Curves.

Note: DEA and SFA are used to estimate month-specific upper bounds on feasible export volumes,
conditional on exportable surplus and port capacity. These frontier estimates represent potential
monthly exports rather than jointly feasible annual export schedules.

NSW displays the largest gap between observed and frontier curves
(most notably in 2005-2015), suggesting considerable unrealised feasible
export intensity and a strong role for operational and coordination
constraints beyond physical capacity alone. Qld shows a similar, though
less extreme, pattern, with frontier curves indicating higher feasible
intensity around mid-marketing-year (often Mar—May) than is realised in
practice. Part of this decade of 2005-2015 coincides with the millennium
drought in eastern Australia that hugely curtailed grain production.
Accordingly, in several years of that decade, grain export infrastructure
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was greatly underutilised, as often most grain needed to flow directly to
domestic users rather that international customers.

SA’s SFA frontier tends to lie closer to its DEA frontier, particularly in
later decades, indicating a comparatively smoother and less volatile
envelope. However, observed exports still remain below both frontiers. Vic
exhibits a consistent mid-year increase in feasible velocity, while observed
exports remain lower and more evenly distributed. WA stands out as
operating closest to its frontier, with relatively smaller gaps between
observed and frontier curves, consistent with its higher decade-average
efficiency.

Clearance Times

Clearance indicators (Table 8) provide a compact summary of export
timing. Across all states and decades, observed exports exhibit a stable
pattern: tsgtypically falls between 6 and 8 months, while tq4is consistently
around month 11 (Oct=1, Nov=2, ... Sep=12). In contrast, both DEA and
SFA frontiers imply that substantially faster clearance is feasible: DEA
frontiers typically yield t5qin the range 2—5 and tqyin the range 48, while
SFA frontiers yield tggaround 4-5 and tggaround 5-8. This gap provides
direct evidence that the grain export system frequently operates below its
feasible monthly export envelope.

The size of the “timing gap” varies by region and period:

e NSW: In 1995-2005, observed timing (t50=7, t90=11) is much
slower than the DEA frontier timing (t50=3, t90=4) and also
slower than SFA frontier timing (t50=4, t90=7). The most recent
decade shows a narrowing of the DEA—SFA spread (both yield
t50=4 and t90=6), yet observed timing remains late (t50=7,
t90=11).

e  WA: Observed timing is stable (t50=6, t90=11) across all decades,
while the frontier indicates earlier feasible clearance, although the
frontier itself shifts somewhat later in 2015-2025 (DEA t50=5,
t90=8; SFA t50=5, t90=8). Even then, the frontier still implies that
~90 per cent of observed annual exports could feasibly be cleared
about three months earlier than is observed.

These decadal results support the interpretation that the export supply
chain has material operational slack in timing and total throughput. In
short, across Australia there is often latent capacity to export more grain,
faster. That said, to achieve high rates and volumes of grain export often
incurs additional expense (e.g., more labour, more overtime payments,
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more expensive trucking services, etc). What is technically feasible is not
always what is economically or financially desirable.

Table 8. Number of Months Needed to Reach 50 and 90 Per Cent of
Exports.

State  Decade t50_actual t90_actual t50_dea t90_dea t50_sfa t90_sfa
1995-2005 7 11 3 4 4 7
NSW  2005-2015 6 11 2 4 4 5
2015-2025 7 11 4 6 4 6
1995-2005 6 11 3 5 4 7
QLD  2005-2015 8 11 4 6 5 8
2015-2025 8 11 4 7 5 7
1995-2005 6 11 3 4 4 6
SA 2005-2015 7 11 3 4 4 6
2015-2025 6 11 3 5 4 5
1995-2005 6 11 3 5 4 7
VIC 2005-2015 7 11 3 4 4 7
2015-2025 7 11 4 7 5 7
1995-2005 6 11 3 5 5 7
WA 2005-2015 6 11 3 6 5 8
2015-2025 6 11 5 8 5 8

Comparison of DEA and SFA Results

DEA- and SFA-based efficiency measures are positively correlated
across observations. A comparison of DEA and SFA technical efficiency
estimates across all observations yields a correlation of 0.721, indicating
that both approaches identify similar patterns of relative performance.
While DEA produces a higher frontier and thus different efficiency levels,
both methods yield qualitatively consistent conclusions regarding export
timing, clearance speed, and cross-state differences.



Australasian Journal of Regional Studies, Vol. 31, No. 1, 2025 48

DEA vs SFA technical efficiency (overall corr = 0.742)

chnical efficiency (0-1)

SFA te

DEA technical efficiency (VRS, 0-1)

State NSW a sA vic WA

Figure 5. DEA and SFA Technical Efficiency Estimates by Year and
State.

4. DISCUSSION

If Australian grain production continues to trend upwards and
sufficiently attractive prices for grain in international markets persist, then
current and planned investments that enhance the velocity of grain export
from Australia have implications for local users of Australian grain. Those
users are mostly located in eastern Australia, where 80 per cent of the
nation’s population currently resides and is projected to continue to reside
(ABS, 2023; also see Appendix 2). Ensuring grain-based food security to
the population in eastern Australia is more problematic than in WA and SA
with their smaller populations, large quantities of grain production, and
less volatile grain production.

The large domestic demand for grain in eastern Australia causes that
region’s grain supply chains to mainly focus on supplying domestic users
such as flour millers, feed merchants, maltsters, industrial grain users,
feedlots, and container packers. But the high prices evident in international
grain markets since the outbreak of war in Ukraine up until the end of 2023,
combined with years of high production of grains in Australia in the early
2020s have encouraged investments in export grain supply chains in all
states, but especially in the grain export-oriented states. For example, CBH
(2024) and Garima et al. (2026) stated that increasing production volumes
and price premia attached to the early export of grain have encouraged new
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investments by CBH in its export grain supply chains, making accelerated
exports more likely.

The result of the increased throughput in export grain supply chains is
that a potentially high proportion of the nation’s exportable grain surplus
can possibly be exported by the end of May (Table 8). The benefit to grain
farmers is that a high proportion of their exported grain is potentially
exposed to any price premia offered by buyers before access to the northern
hemisphere harvest emerges to dampen price premiums for Australian
grain. A corollary of more grain moving from Australia’s shores more
quickly to international customers, however, is a likely reduction in the
domestic availability of grain, especially after May in years of prospective
very low production in Australia. For growers with grain still to sell after
May it means a greater likelihood of higher domestic prices in those years
due to a greater scarcity of local supplies of grain. Hence, in those years,
domestic buyers may need to pay more to purchase their usual supplies of
grain and/or they will be required to invest more in holding stocks of grain.
The higher costs of either grain purchases after May (in some years) or the
costs of storing more grain purchased before May will be passed on
wherever possible to consumers of grain-based foods in Australia.

Higher supply chain velocities generate a range of benefits. Reducing
the time grain is held in temporary or permanent storage lessens the unit
storage cost of that grain and potentially allows greater utilisation of those
capital assets. Grain that spends less time in storage or transportation is
more likely to maintain its quality and is less exposed to insect infestation
or weather damage by heat or moisture intrusion. A higher supply chain
velocity potentially enhances the reputation of Australian grain and its
exporters, as customers prefer suppliers who can deliver required volumes
of grain quickly. Higher supply chain velocities can also potentially reduce
the greenhouse gas emissions per tonne of grain transported, if rail
transport forms a larger share of the transport task relative to truck transport
(assuming petrol and diesel trucks continue in use).

But enhanced grain supply chain velocities may not solely or uniformly
produce benefits. If Australia’s export supply chain velocities increase,
then the implications depend on where and how those velocities are
increased and how commensurate the lift in aggregate grain production is.
By illustration, if velocities increase mostly in the export-oriented state of
WA, then the likelihood is that grain producers in that state will especially
benefit. Firstly, most of the income from grain production in WA comes
from export earnings. If more WA farmers’ grain is sold prior to May, then
those farmers are more likely to receive any price premia in international
markets for Australian grain in those months prior to the end of May.
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Furthermore, uniquely, WA grain producers own most of the supply chain
assets in WA through their membership of CBH, Australia’s largest
remaining farmer cooperative. CBH is required to act in its members’
interests, so the costing of its services and its marketing of WA farmers’
grain must involve no price gouging or undue use of market power against
its farmer members. Hence, the likelihood is that any investments to lift
the velocity of WA’s grain supply chains will prudently consider farmers’
interests. That said, any investment in enhancing the velocity and capacity
of a supply chain requires the careful balancing of its capital cost against
the frequency and magnitude of grain harvests that could be exported prior
to the end of May and the likely magnitude and frequency of price premia
associated with those grain sales. Overinvestment in supply chain assets is
possible if sizeable harvests are infrequent or if price premia before May
lessen in magnitude or frequency. Furthermore, where these supply chain
investments draw on complementary large injections of public funds (e.g.,
port, road, or rail infrastructure), the cautionary remarks from the review
of the federal government’s multi-billion investments in infrastructure
projects across Australia are especially worth noting: ‘Too many large-
scale projects are receiving funding commitments without adequate
planning, costings and programming ... (Gardiner-Barnes et al., 2023, p.
5).

In contrast to WA, if export grain supply chain velocities increase in an
eastern state, such as NSW, then the benefits of more readily accessing
price premia on international markets are less likely to be solely or mostly
captured by NSW grain farmers. The additional export revenue associated
with those price premia is more likely to be shared with grain traders and
supply chain owners and operators who need to represent not farmers but
rather their shareholders and owners who often reside overseas. However,
if the enhanced velocities shift more grain more quickly beyond Australia’s
shores, and thereby lessen local availability of grain, then local and
international competition for the remaining local grain in any production
year will increase. Grain farmers yet to sell their grain will likely benefit
from that competition for grain in the months after May. Conversely, local
users and consumers of grain-based foods will be disadvantaged by that
enhanced competition, as higher prices of grains and grain-based foods will
likely ensue. In extreme cases where enhanced export grain supply chain
velocities remove large quantities of grain from Australia prior to the end
of May, but then severe and widespread drought unfolds in eastern
Australia, heightened concerns about food price inflation are likely to arise,
especially in eastern Australia.
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Cost-of-living pressures in Australia in recent years have been widely
reported (Bowden, 2020; Lindberg et al., 2023; Argawal et al., 2023).
FoodBank (2022) concluded from their nationally representative sample of
4,024 Australians that 23 per cent struggled financially to access food more
often compared with the previous year. Those with dependent children
were more likely to have felt the pressure of food inflation. Hence, if ever
grain-based foods become more expensive due to the incidence of severe
drought and reduced local supplies of grain, then political and social
pressures are likely to arise, forcing some policy response by state and
federal governments. Worsening those pressures is likely to be revelations
about the inadequacy of the monitoring of bulk and containerised grain
supply chains in Australia.

Unlike the situation in the USA, Australia has no detailed monitoring
of grain stocks and grain ownership. There is information available about
impending grain exports via shipping stem records at key ports, and the
ABS releases grain export data, often subject to a two-month delay.
However, data that allows the monitoring of unsold grain or grain held in
storage is currently not collected. Hence, governments would not easily be
able to assuage concerns about emerging food inflation. Moreover, major
grain traders and major grain users who profit from information asymmetry
in grain trading would lobby against greater market transparency and
understandably would emphasise the regulatory costs of mandatory
reporting to government. Even farmers would likely complain about their
need to report on their storage of grain when such information would
mostly be of benefit to grain users, not farmers.

Limiting the benefit to farmers who may oppose grain stock reporting
and who tactically retain grain for sale after May is the likelihood of a
change in government policy, attributable to heightened concerns about
food affordability and food inflation. Explaining further, if a large volume
of grain is exported from Australia prior to the end of May, and then
prolonged drought unfolds in eastern Australia, subsequent concerns about
food inflation will likely lead a federal government to expedite not only
interstate grain imports but perhaps also to facilitate grain imports from
overseas. The influx of this grain would dampen local prices and lessen the
benefits to farmers who opposed stock reporting and opted to store grain
and sell it after May.

Further, state and federal governments may increase their investments
in public infrastructure (e.g., roads and railways) that lift the velocity of
regional and interstate grain flows. The ramifications are, firstly,
encouragement of grain flows from regions of grain surplus to regions of
grain deficit. By example, if localised drought affects northern NSW and
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southern QId, then grain would more quickly and cheaply flow from grain
surplus regions in southern NSW, Vic, and SA. Grain users in the drought-
affected region would benefit from accessing more grain, likely to be at
more affordable prices, and grain producers in the grain surplus regions
would benefit from access to a heightened source of demand for their grain.
However, greater interstate flows of grain may weaken Australia’s
reputation as a reliable source of grain exports to international customers.
By their nature, drought years already limit grain production. If more grain
flows interstate from grain surplus regions, due to infrastructure
investments, then less grain is available for export.

The nature or means by which any increase in export velocities occurs
will also affect outcomes. Explaining further, infrastructure spending on
road improvements, larger trucks, rail systems, grain ports, and grain
terminals is a capital-intensive way to boost the velocity of supply chains.
However, the downside risk of these investments is that in periods of low
production these assets are underutilised, and their owners will experience
low or negative net returns. In years where all the available exportable
surplus is exported by the end of May, the export infrastructure will lay
idle or underutilised in the subsequent months from June onwards. In these
later months the rate of return to these capital assets will likely be negative.
However, use of mobile ship loaders combined with low-cost temporary
grain storage may enable grain supply chains to more cheaply flex-up to
boost the velocity of grain flows. Also, when labour is scarce or expensive,
the introduction of robotic or automated technologies and equipment
should boost the velocity of grain flows, and potentially lower unit costs
of handling and transport from which a range of commercial benefits are
created.

Accompanying enhanced grain production and grain velocities of
export in Australia and potentially weakening their potential impact on
food inflation, when drought conditions develop, is additional investment
in grain storage. Grain stocks act as a buffer. A rundown in grain stocks
softens the impacts of low production years and increases the availability
of grain to domestic and overseas users, thereby slowing the emergence of
concerns about food inflation. Conversely, in bumper years when grain is
widely available and downwards pressure on grain prices ensues, domestic
stocks can be more cheaply replenished. IBISWorld (2024) estimates the
market size of Australia’s grain storage industry at AU$3.5 billion in 2024,
with the industry growing at a compound annual growth rate of 3.8 per cent
between 2018 and 2023. GrainCorp, for example, announced in early 2022
that it was adding 2mmt of new storage and capacity. Kalisch Gordon
(2018) forecasted that on-farm grain storage in Australia would increase to
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20mmt by 2025 from 15.6mmt in 2018. Much of the increased investment
in on-farm storage was anticipated to occur in eastern Australia, with a
preference for expensive sealed steel storages that better protects grain
quality. Although the returns to such grain storage are especially high when
drought conditions develop, the converse is also true. During periods of
large harvests when supplies of grain are plentiful, the costs of holding
grain can be high, thereby depressing financial returns to storing grain.

Caveats

The preceding analyses draw on grain exports from each state.
However, the analysis likely overstates the domestic food security
challenges, as some grain exported from a state does not flow to an
international market but rather to an interstate destination, boosting the
supply of grain in that receiving state and lessening its exposure to food
security concerns. The ACCC (2022) reported on interstate bulk grain
flows and showed, in some years, the grain flows into states like QId and
NSW are large. To investigate this issue, and not reported here, we
aggregated states into two regions, the east coast (QIld, NSW, and Vic) and
the west coast (WA and SA) and concluded that the east coast region, even
after accounting for interstate grain flows, still remained potentially
exposed to food insecurity, mostly in years of very low production in
eastern Australia. Moreover, an outcome of any enhanced interstate flows
of grain is that Australia’s international reputation as a reliable source of
grain exports may weaken. This issue is not addressed in detail in this
study.

Secondly, we overlook the costliness of running supply chains at their
maximum feasible potential capacity. Supply chain operators in some
years may opt to lessen the velocity of grain flows in their systems because
it is more cost-effective to do so. For example, employing fewer contract
truckers, offering less over-time to permanent or casual workers, and hiring
fewer casual staff may be rational commercial decisions in some years, but
the consequence is a reduced velocity of grain flows and greater
availability of grain beyond May that subsequently lessens the risk of food
inflation. Also, higher local prices, when triggered by emerging concerns
about grain availability, will direct grain to local markets rather than export
markets and so initially abate food inflation concerns. That said, for early
and correct price signals to emerge, buyers and sellers require accurate
information about local grain availability.

Thirdly, the analysis overlooks any skill in seasonal climate forecasting
that could be used by farmers, grain sellers, and buyers to anticipate
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seasonal dryness and thereby pre-emptively reduce export velocities to
ensure an increased availability of grain for local users. Such actions would
help lessen the risk of heightened local prices of grain in Australia.

Fourthly, the analysis does not canvass the likely impact of further
adverse climate change in Australia (CSIRO and the Bureau of
Meteorology, 2022) that may curb growth in Australian grain production
and worsen the impact of enhanced grain export velocities during
prolonged periods of low grain production in Australia. Conversely, and
not considered in this study, there is the possibility that despite the prospect
of adverse climate change in Australia, precision breeding (Trivisvavet,
2024) and a raft of engineering and agronomic technologies (White et al.,
2024) may yet still boost grain production in Australia and cause ample
grain stocks to remain available after May, despite an increase in grain
export velocity and despite a greater domestic demand for grain due to
further population growth.

Fifthly, the analysis draws on state grain exports up until 2025 and on
state consumption estimates based on population data. However, more
recent data on immigration (see Appendix 2) point to a potentially more
rapid growth in Australia’s population in coming years and therefore a
higher level of domestic consumption of grain. For a larger population, any
reduced availability of grain after May, due to high velocities of grain
exports in preceding months, increases the risk of food inflation whenever
regional drought conditions unfold in eastern Australia.

The analysis in this paper assumes the attractive price premium for
Australian grain exported before the end of May remains in place. That
premium, however, in some periods may increase markedly, based on the
analyses of Kornhuber ef al. (2023). These researchers identify that current
crop production and climate models understate the likelihood of future
synchronised harvest failures in the northern hemisphere. An increased
frequency of such harvest failures will greatly increase the frequency of
high price premia for Australian grain, especially in the months following
those northern hemisphere crop failures. In those infrequent years the
incentive to export grain from Australia immediately after the local harvest
will be great, increasing the returns to investments that increase the
velocity of grain exports from Australia.

5. CONCLUSION

Australian grain production is counter-cyclical to the dominant northern
hemisphere grain harvest. The likelihood of price premia for Australian
grain is generally dependent on the magnitude of international grain stocks
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relative to grain usage when Australian grain becomes available for sale at
harvest time but typically is greater either in the aftermath of a poor
northern hemisphere harvest or in the months prior to the flush of grain
being available after a northern hemisphere harvest. To capitalise on the
likelihood of price premia, and in recognition of the upward trend in grain
production in Australia, greater investments in the capacity and velocity of
grain flows in Australian grain supply chains are underway.

Grain farmers in Australia are likely beneficiaries of these investments
as are grain exporters. However, due to spatial and temporal differences
between Australian states in their levels of domestic consumption, grain
storage, and production of grains, the ramifications of improvements to
grain supply chains will likely not be regionally uniform.

Our analysis of the increase in velocities of grain exports from the states
of Australia reveals that, in most states, in many years exportable surpluses
of grain could potentially leave Australia by the end of May. Grain
producers in Australia benefit in various ways from this velocity of
Australia’s export grain supply chains. However, if the higher velocities
persist, and are not mollified by increased grain storage and increased grain
production, then one likely outcome could be heightened food inflation in
Australia whenever prolonged drought arises in eastern Australia. The
years in which concerns are likely to be most frequently expressed are
years in which Australia has exported much of the previous year’s
exportable surplus by the end of May, but then eastern Australia enters a
severe drought. In these severe drought years, the reduced availability of
grain in Australia after May will unleash stock rundowns and stimulate
higher local prices for grain. In consequence, social and political demands
to facilitate the regional importation of grain will likely arise, along with
demands to regulate exports and better monitor grain availability. Such an
outcome is predicated on many factors discussed in this paper.
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APPENDIX 1

Data on grain consumption in each state was available from ACCC (2022)
for the years 2014/15 onwards. However, for earlier years, estimates of
grain consumption in each state were generated from applying a regression
model to the ACCC data and drawing on population growth and per capita
income data from the ABS and ABARES. The simple model was that for
each state their domestic grain consumption was a function of their
population growth rate and per capita income. The regression results are
presented in Table Al.

Table Al. Regression Estimates for Grain Consumption in Each State and
Australia.

Population Per capita

2

growth rate income R
Australia -0.99* 0.19%%* 99.84
NSW -0.64** 0.07*** 99.87
VIC -0.16* 0.05%%* 99.89
QLD 0.69* 0.03%* 99.70
SA -0.16 0.021%%** 99.65
WA 0.06 0.013%* 99.22

Note: The asterisks indicate levels of statistical significance. * = 0.05, **=0.01 ***=0.001
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APPENDIX 2
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Figure Al. Sources of annual population change in each Australian state
in 2023.

Data source: Australian Bureau of Statistics.
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