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Introduction 
Adaptation is essential to address climate change impacts. 
However, the capacity of natural and human systems 
to adapt is limited, either by the severity of the climatic 
perturbation, or by vulnerabilities in the system.  This project 
is one of six regional case studies of the limits to adaptation 
that explore the underlying causes and potential to 
transcend these limits. 
This case study looks at water trading in the Murray-Darling 
Basin (MDB) as a market-based instrument (MBI) for climate 
change adaptation – its strengths, weaknesses, and the 
potential limits to its capacity to address the challenge of 
climate change. 

Context
Geographic 
The MDB covers 14% of mainland Australia and includes four 
states (New South Wales, Queensland, Victoria and South 
Australia) as well as the Australia Capital Territory (ACT). 

Climatic
The MDB is classifi ed as either arid or semi-arid. Annual 
rainfall averaged across the MDB is approximately 470 
mm per year, but the spatial variability is large with rainfall 

highest in mountainous areas in the southeast (more than 
1500 mm/year) and lowest in the west (typically less than 
300 mm/year). Average MDB evaporation is approximately 
four times the annual mean rainfall. In addition to spatial 
variability there is large inter-annual to multi-decadal 
hydroclimatic variability, illustrated by several historic 
multi-year droughts, including the “Federation Drought” 
(1895–1902), “World War II Drought” (1937–1945), and “Big 
Dry” (mid-1990s to 2010).

Human, economic, social
Agriculture in the MDB produces $15 billion worth 
of produce annually, which is 39% of Australia’s total 
agricultural production. The MDB contains 65% of Australia’s 
irrigated land area, 40% of Australia’s farms and is the most 
agriculturally productive area in Australia.

Current stresses 
Several key stresses confront the MDB, rural (inland) 
communities, and agricultural production:

• Impacts of climate variability (e.g. drought, fl ood, 
heatwaves etc.);

• Projected impacts of climate change and uncertainty 
as to how climate change will alter the magnitude, 
frequency, location and/or duration of existing 
hydroclimatic risks;

• Rural demographic shifts and a changing farming 
industry – this includes the demise of the family 
farm, pressures from mining, corporatisation of the 
agriculture industry, deregulation etc.;

• Social stresses associated with changing (or loss 
of ) community, increasing debt levels, ongoing 
uncertainty, false optimism, stoicism instead of 
resilience etc.;

• Economic uncertainty around, for example, water 
markets, commodity prices and the global fi nancial 
crisis;

• Inadequate, misplaced or failed government support. 

Future climate scenarios 
For most of the MDB the climate is projected to become 
warmer, with more hot days (over 30oC) and fewer frosts. The 
greatest warming is likely to be in summer and the least in 
winter. 
Rainfall is projected to decrease in all seasons and this 
decrease is expected to be the greatest in spring and winter. 
Potential evaporation is also projected to increase across 
all seasons, with the most signifi cant changes occurring 
in winter. Lower rainfalls and higher evaporation rates 
would result in less soil moisture and lower river fl ow. This 
potentially means more ‘rainfall droughts’ and also more 
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‘irrigation droughts’ across the MDB.  These projections 
are, however, associated with signifi cant uncertainties and 
must be treated as such – that is they provide some insight 
into what could happen not what will happen (see the IPCC 
Special Report on Managing the Risks of Extreme Events and 
Disasters to Advance Climate Change Adaptation, available 
from www.ipcc.ch).

Impacts of future climate change 
Australia’s vulnerability to climate variability and change 
has been highlighted by the recent prolonged drought (i.e. 
the Big Dry or Millennium Drought), and by recent fl ooding 
across much of eastern Australia during 2011 and 2012. 
Under future climate change there is the possibility that 
the frequency, intensity and duration of these extremes 
may increase, underlining the need for robust adaptation 
strategies.

Adaptation: options and barriers 
In assessing the limitations of water trading, and MBIs in 
general, as a climate change adaptation tool, it is crucial, 
although challenging, to separate the impacts and issues 
attributable to water trading or water policy from those that 
are caused by drought or other climate impacts. 
More research is required to diff erentiate between changes 
in water use due to inadequate water policy (or limitations 
or failure of water policy), and changes due to variable (or 
permanently changed) hydroclimatic conditions. The two 
are strongly related in that robust water policy (including 
a robust water trading scheme) should account for and 
be able to cope with changes in hydroclimatic conditions. 
However, to date there has been minimal eff ort focussed 
on assessing whether the existing and proposed water 
trading schemes are robust under the range of historical and 
projected Australian climate conditions. In fact, it is unclear 
whether such a ‘climatically resilient’ water trading scheme is 
even possible. 
The highly variable nature of Australia’s climate poses a 
signifi cant barrier when developing and implementing any 
water trading scheme. 

Policy implications: Limits to adaptation
Water trading has potential as a climate change adaptation 
strategy with many benefi ts experienced in previous and 
current versions of water trading. However, there are also 
some signifi cant limitations and the people and industries 
that are negatively impacted by water trading are hit hard. 
Water trading can give individual irrigators who understand 
the system and have the fi nancial capacity to purchase water 
greater fl exibility in making decisions about their priorities 
for water use.  It off ers a means of managing risk and cash 
fl ow (particularly in dry times), and facilitates business 
growth and development. However, these benefi ts are 
usually limited to the larger, well-educated irrigators at the 
expense of the smaller ‘family-farm’ operations which are 
crucial to the viability of many local communities. Hence, 
water trading can also have negative social and economic 
eff ects for local communities with strong concerns about 
people “selling up” their water entitlements and exiting the 
community. 
Water trading and the associated redistribution of industry 
(and jobs and population) has the potential to change rural 

communities permanently, mostly via an acceleration of 
the changing demographics already being experienced 
(e.g. ageing and declining population). These social impacts 
and limitations of water trading have not been thoroughly 
investigated and are not well understood.
Similarly, as demonstrated by the ongoing controversy 
surrounding the Murray-Darling Basin Plan, signifi cant 
uncertainty also exists around the impacts of water trading 
on the environment (e.g. changed hydrological regimes, 
underestimation of sustainable environmental fl ows etc). 
Proper quantifi cation of these impacts is needed, but can 
only be achieved with a proper understanding of what is 
sustainable and what is not and how to best balance and 
optimise the water needs of the environment, agriculture, 
other non-agricultural industry, and human settlements.
‘Cap and trade’ quantity-based MBIs such as water trading 
will eventually do what they are designed to do (i.e. 
reallocate a resource to ‘high value’ users). However, given 
that the ‘low value’ users in this case are agriculture and 
drinking water supply and the ‘high value’ users are mining, 
manufacturing, and electricity production (i.e. industries 
with high greenhouse gas emissions) do we really want 
the water trading MBI to achieve its objective? And, what 
would the social and environmental ramifi cations of such 
a shift in water use within Australia be? These questions, 
along with the above-mentioned barriers, limitations and 
potential implications of using water trading (and MBIs 
in general) as a climate change adaptation tool, must be 
carefully considered and rigorously investigated prior to 
implementation if past drought and water policy failures are 
not to be repeated.

This document summarises key fi ndings from the NCCARF report  
‘Limits to climate change adaptation in small  inland communties 
aff ected by drought’ by Anthony Kiem and Emma Austin.
Download the full report at www.nccarf.edu.au 
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‘Research is required to diff erentiate between 
changes in water use due to inadequate water 
policy (or limitations or failure of water policy), 
and changes due to variable (or permanently 
changed) hydroclimatic conditions’
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