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Climate change is impacting the productivity and 
profitability of Australian farmers. The sector is already 
adapting, and will benefit from global action to limit 
the extent of further change. The Paris Agreement 
provides a framework for that global action to occur, 
but its implementation will be driven by bottom-up 
decisions—by individual countries setting emission 
reduction targets and policies, and by consumers, 
businesses and industries as they position themselves 
on the issue of reducing emissions. As an exporting 
sector, Australian agriculture has an interest in how 
country-level policies develop, and in the effectiveness of 
global action. The sector can gain by leading discussion 
on emissions and trade, and by establishing itself as a 
high value, lower emissions intensity producer.

Global action to limit climate 
change is particularly 
important for agriculture 
Australia has a naturally variable climate, but around 
that variability, the climate is changing. 

Average temperatures in Australia have increased 
by about 1.4°C since 1910, mostly since 1950. 
The frequency of extreme heat events and 
droughts has increased and there has been a shift 
towards drier conditions across southwestern and 
southeastern Australia during April to October 
(BoM & CSIRO 2020) (Figure 1).

ABARES analysis shows that conditions over the 
last 20 years have negatively affected the profits 
of both cropping and livestock farms, relative to 
conditions experienced from 1950 to 2019 (Figure 2; 
Hughes et al. 2019). The effects were most pronounced 
in the cropping sector, amounting to an average loss 
in production of around $1.1 billion per year, with the 
frequency of negative profit years increasing to one in 
four years, rather than one in ten years.

While there is uncertainty about the nature and pace 
of future climate change in Australia, the changes 
are unlikely to provide net benefits to agriculture. 
For example, OECD analysis of climate impacts 
found that, in the absence of further climate action, 
global annual GDP could be reduced by 1.0-3.3% by 
2060. Of the different impacts assessed, declining 
crop yields and labour productivity were the most 
significant contributors to reduced economic growth 
(OECD 2015).

FIGURE 1 Changes in Australian April to October rainfall, 2000–2019 relative to 1900–2019

Rainfall decile ranges
Highest on record

10 Very much above average
8–9 Above average

4–7 Average
2–3 Below average

1 Very much below average
Lowest on record

Rainfall during April to October has 
been very low over parts of southern 
Australia in recent decades.

Source: BoM & CSIRO 2020
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Global ambition is expected 
to increase, towards ‘net zero’ 
emissions
The Paris Agreement provides a framework for all 
countries to tackle the challenge of climate change. 
It aims to limit the increase in the average global 
temperature to well below 2°C, and ideally to 1.5°C, 
to avoid more significant climate change risks. 

To achieve that goal, global emissions need to peak 
as soon as possible and then fall to ‘net zero’ globally 
in the second half of the century (UNFCCC 2015; 
IPCC 2018). At ‘net zero’, emissions would be balanced 
by carbon sinks. 

The Agreement establishes that common goal. But each 
country is responsible for determining its targets and 
policies. Under the Agreement, national commitments 
are to be formalised, regularly reviewed, and made 
progressively more ambitious.

Recent analysis finds that aggregate commitments 
currently fall short of what is needed to reach the 
Paris goals. Without more ambition, the result is 
expected to be around 3.2°C of global warming, 
rather 1.5 or 2°C (UNEP 2019).

Given the economic benefits of limiting warming 
(see, for example, Stern 2008; Heal 2009; Nordhaus 
2010; Kompas et al. 2019), pressure for more ambition 
is expected to build internationally. The next formal 
round of international discussions will be held on 
1-12 November, 2021. In the lead up, countries are 
continuing to develop their longer term plans.

A growing number are setting net zero targets 
(Figure 3). Some jurisdictions have already legislated or 
proposed legislation for these commitments, including 
the EU, the UK and New Zealand. Importantly, three 
of Australia’s largest trading partners, China, Japan 
and Korea, have recently announced carbon neutral 
goals. And for several countries, the transition to lower 
emissions is forming part of their plans for economic 
recovery after COVID-19.

Net zero goals are also being set by sub-national 
governments, including all Australian states and 
territories, as well as by individual companies.

FIGURE 2 Effect of post-2000 climate on average annual farm profits
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As economies transition, 
new rules and preferences 
will emerge
As economies transition towards lower emissions, 
opportunities may emerge for sectors that can 
demonstrate more emissions-efficient production 
systems, or even carbon neutrality. Conversely, 
slower-moving sectors may become exposed and 
less competitive under changing regulatory and 
market structures.

These opportunities are likely to exist for sectors 
within countries with low emission targets, but also for 
those that trade into those economies.

For example, the EU has already said it expects free 
trade agreement partners to respect and implement 
Paris Agreement targets. The EU and UK are also 
considering the use of carbon border adjustments to 
ensure that actions taken in their economies are not 
offset by the effect of imported products (CCC 2019; 
Von de Leyen 2019). 

If countries implement such measures, their domestic 
emission standards would effectively be imposed on 
exporting countries, like Australia. For agriculture, 
emissions intensity would become another factor 
influencing the sector’s export competitiveness.

Emissions intensity may also influence competitiveness 
at the more micro level; with some consumers and 
food companies. 

Recent high profile studies have brought the emissions 
from food production to the attention of consumers. 
The 2019 EAT-Lancet report has set out diets that could 
help constrain emissions growth and warming. In this 
report, the authors argue that substantial reductions 
in the production and consumption of red meat could 
both reduce emissions and improve human health 
(Willet et al. 2019).

It is yet to be seen whether a significant number of 
consumers will respond by adjusting their purchasing 
decisions. But consumers increasingly want food that 
is high quality, safe and sustainable. There may be 
first mover advantages for producers who are ready 
to respond to concerns about emissions as part of an 
overall strategy for improving competitiveness.

Parts of Australian agriculture are already responding. 

FIGURE 3 Countries that are moving on net zero targets

Achieved
In law
In policy document
Proposed legislation
Target under discussion

*

Note: *Based on announcement made to UN General Assembly on 22 September, 2020. Proposed target is for carbon neutrality by 2060.  
Source: Based on Energy & Climate Intelligence Unit 2020
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The Australian red meat industry has a goal to be 
carbon neutral by 2030. The industry is establishing 
pathways to the target, including use of existing and 
prospective livestock and land management practices 
(Mayberry et al. 2018). It is also reporting regularly 
on emissions as part of an overall sustainability 
framework. GrainGrowers supports a net zero goal 
for agriculture by 2050 and is aiming to release a 
grain-specific target for 2030. Other sectors are also 
acting, and the sector’s national body, the National 
Farmers’ Federation, has endorsed a goal for the 
Australian economy to reach net zero emissions 
by 2050.

Individual businesses are also responding. 
For example the Northern Australian Pastoral 
Company (NAPCo) has obtained a carbon neutral 
product certification under the Australian 
Government’s ‘Climate Active’ scheme. 

Land use emissions have 
declined; but agricultural 
emissions remain static
Agricultural emissions are currently 75.6Mt (CO2-e), 
contributing around 14% of Australia’s national 
emissions (2018). Around 77% of that is methane; 
produced by livestock during digestion and in manure 
management. The remainder is nitrous oxide from crop 
residue burning and fertiliser use (19% of agricultural 
emissions), and carbon dioxide from lime and urea 
application (4% of agricultural emissions).

The sector also contributes to national emission 
outcomes via its land use decisions—including 
management of vegetation and soils. These emissions 
are generally not classified as agricultural emissions in 
national and international greenhouse gas reporting 
frameworks under the UNFCCC; but agriculture, 
forestry and land use (AFOLU) are often grouped 
together in discussions about the emissions impact of 
the sector.

Agricultural emissions have been relatively static 
over the last 30 years; shifting up or down with 
changes in the livestock sector and farms transitioning 
between different production systems (Figure 4 and 
Figure 5). In contrast, land use emissions have declined 
significantly (Figure 4). Much of that was a result of 
reduced land clearing.

FIGURE 4 Emission trends, agriculture and 
landuse, 1990–2018
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FIGURE 5 Change in agricultural greenhouse 
gas emissions, by industry 1990–2018

Ch
an

ge
 in

 e
m

is
si

on
s 

(M
t 

CO
2-

e)

–25

–20

–15

–10

–5

0

Crops, 
lime and
fertilisers

Pigs
and other
animals

DairyGrain fed
beef

Grazing
beef

SheepTotal 
agricultural 
emissions

Notes: The orange bars show a decline in emissions, with the red bars representing 
an increase over the period. 
Source: National Greenhouse Gas Inventory – UNFCCC classifications (DISER 2020)

Emissions intensity of 
production may form part of 
competitiveness
While historical changes are important to recognise, 
it is likely that as countries transition to more 
ambitious targets, the focus will be on the emissions 
impact of current production. Producers are unlikely 
to be credited with past performance. And as an 
exporting sector, Australian agriculture can expect 
to have its performance compared with producers in 
importing countries and with export competitors. 

Global comparisons are complex, and should be based 
on validated data and sound and widely accepted 
methods (including the definition and ‘boundary’ 
of production for emissions accounting purposes). 
However, current global data and assessments 
suggest Australia should be well placed to compete 
on this basis. 
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Analysis by Poore and Nemecek (2018) suggests a 
potential natural advantage for Australian producers, 
with wheat and grass-fed beef farms below the global 
median in terms of emissions intensity. FAO data on 
emissions also suggests that Australian beef producers 
are more efficient (in emissions per unit of production) 
than many of the world’s large exporting nations with 
whom we compete in world markets (Figure 6).

However, Australia’s emissions intensity is higher than 
domestic industry levels in many of the world’s major 
beef importing nations. These countries may seek to 
leverage their lower emissions intensity via trade rules. 
The EU’s stated intention to impose a carbon border 
tax to ensure that EU companies can compete on a level 
playing field is relevant in this context.

For cereals, Australia is above the weighted average 
for exporting nations, and below the weighted average 
for importing nations (Figure 7). 

Given uncertainties about data, these global 
comparisons are only illustrative. But the message 
for Australian producers is that improvements 
in emissions intensity could increase the sector’s 
competitiveness in some markets. The challenge for 
industry and governments is to ensure that Australian 
producers have access to technologies and practices 
that enable them to continually improve their 
emissions performance at the lowest cost possible 
to remain competitive.

FIGURE 6 Emissions per unit of beef produced, 2008–2017
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FIGURE 7 Emissions per unit of cereals produced, 2008–2017
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 Innovation and investment 
need to decouple emissions 
from production 
It is not practical to think that all emissions will be 
eliminated from agriculture given the natural system 
within which the sector operates. Emission reduction 
policies should aim to incentivise the most 
economically efficient options available across 
the economy, and many of these would not be in 
agriculture in the first instance.

However there are a range of existing options 
available to Australian farmers which would improve 
emissions intensity and productivity. They include 
reducing or changing farm input use, capturing 
emissions (most relevant to intensive production) 
or changing herd management to increase growth 
rates. Uptake may be an issue, influenced by farm 
type, size and region, as well as economic, personal, 
social and cultural factors (Kuehne et al. 2011; 
Mallawaarachchi et al. 2009).

But looking to the future, there is a need for 
cost-effective options which more significantly 
decouple emissions from production, particularly for 
livestock. Earlier research has identified possible areas 
for further work, including feed supplements, genetics, 
vaccination and early life programming of livestock. 
Some of these are more prospective than others, but 
those with the highest mitigation and productivity 
potential also generally require the highest investment 
(Meat & Livestock Australia 2015).

A proactive approach to 
market rules and certification 
will benefit the sector
The challenge of reducing emissions in agriculture is 
a global one. 

For exporters like Australia, policy in trading partners 
and influential markets may prove significant. 
There are likely to be opportunities for those that can 
demonstrate more emissions-efficient production. 
Australian producers appear relatively well placed 
to compete on this basis. The challenge is to ensure 
that trade arrangements and certification systems 
are evidence-based and suit Australian production 
systems. A proactive approach by industry and 
government will help ensure this occurs. 

There are options for Australian producers to 
differentiate their product in markets based on 
emissions intensity of production. Examples 
include the Australian Government’s Climate 
Active (formerly National Carbon Offset Standard). 
However, given agriculture’s export reliance, a more 
systematic approach to market access and global 
trading rules would be in agriculture’s interest, 
particularly for the meat and livestock sectors. 

Improving emissions intensity will be an important 
part of the competitiveness strategy of Australian 
agriculture. In the longer term, cost effective new 
options and innovations will be needed which 
allow emissions and production to be more 
substantially decoupled.
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