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The Primary Industries Ministerial Council (the 
national meeting of Australian primary industries 
ministers) has initiated the development of a 
national strategic framework for primary industries 
research, development and extension (RD&E). The 
aim of this initiative is to ensure Australia’s RD&E 
capacities are aligned nationally with future industry 
and community needs, to initiate collaboration that 
strengthens Australia’s position in international 
markets and to ensure that RD&E delivery is both 
more efficient and effective. 

This national RD&E strategy addresses water use 
in agriculture. The scope encompasses RD&E 
directly addressing on-farm water management or 
agricultural water management at the farm level 
and up to sub-catchment or irrigation scheme 
level. The strategy includes both rainfed and 
irrigated agriculture. The emphasis is on RD&E to 
help achieve farming systems with high water use 
efficiency and productivity per unit of water used, 
enhancing environmental and social sustainability 
where possible.  

Our vision is:

Australia achieves world-leading 
farm water productivity whilst 
enhancing environmental and 
social sustainability through all 
stakeholders working together to 
maximise benefits from RD&E.  

This Water Use in Agriculture RD&E strategy aims 
to achieve this vision through facilitating a RD&E 
model that will result in: 

more effective delivery of RD&E outcomes for • 
agricultural industries (irrigated and rainfed) 

seeking to maximise water productivity and adapt 
to decreasing availability of water 

better utilisation of available RD&E funds, • 
facilities and capabilities relevant to water use 
in agriculture, especially through enhanced 
collaboration between RD&E providers

increased capability of water managers and users • 
to help deliver transformations in the way that 
water is used in agriculture 

effective networks of RD&E provider groups • 
which can retain and build capability and deliver 
leading-edge RD&E relevant to industry

an effective organising framework for RD&E in • 
water use in agriculture that provides greater 
national and regional coordination of investment 
and service delivery, enhanced cross-commodity 
coordination, and improved linkages to other 
water-using sectors. 

The strategy for achieving this includes the following 
elements: 

Ensure an ongoing process of prioritisation of 1. 
RD&E on water use in agriculture by end users 
and other stakeholders

Reverse the decline in funding for water use in 2. 
agriculture RD&E

Improve coordination and collaboration in 3. 
RD&E on water use in agriculture to improve 
effectiveness and economic efficiency:

Lead processes for improved coordination • 
between RD&E provider agencies
Support improved coordination between • 
RD&E investors
Identify and lead the establishment of high • 
priority cross sector water use in agriculture 
RD&E programs.

Executive Summary
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Link national R with regional R&D:4. 

Facilitate RD&E programs with linked national • 
and regional components
Facilitate development and use of enabling • 
technologies (e.g. collaboration tools and 
spaces) to link across national, regional and 
local scales
Establish better connection between the • 
primary industries sector and the national 
water reform process
Enhance international engagement to gain • 
more national benefit from overseas research.

Enhance knowledge transfer, extension and 5. 
practice change:

Support farmer-led innovation and practice • 
change 

Lead an annual research, extension and • 
practice change forum 

Encourage accreditation for private • 
consultants/advisors to improve skill levels

Trial a knowledge brokering service for • 
government. 

Reduce transactional costs in cross-sector RD&E:6. 
Contribute to implementation projects that • 
seek to reduce RD&E transaction costs: e.g. 
by streamlining IP and legal agreements

Monitor and analyse transaction costs in • 
water use in agriculture RD&E programs and 
projects.

Encourage investors and providers to work 7. 
together to maintain essential RD&E capability

Monitor the national capability required • 
for high priority water use in agriculture 
RD&E and help facilitate its maintenance or 
development  

Action this strategy and, in doing so, provide 8. 
national leadership and support for RD&E on 
water use in agriculture: 

Establish a national water use in agriculture • 
RD&E coordination committee
Appoint a national coordinator of water use • 
in agriculture RD&E at the national level. 

The strategy will be progressively implemented 
through a national water use in agriculture RD&E 
coordination committee. Initial emphasis will be on 
implementing national water use in agriculture RD&E 
forums, implementing a process for ongoing national 
prioritisation of RD&E on water use in agriculture 
inclusive of all stakeholders, and the establishing 
of national programs of water use in agriculture 
RD&E with sustainable funding arrangements. The 
major-support-link national roles for water use in 
agriculture provide a basis for provision of RD&E 
through national programs and a roadmap for 
collaboration.   

Australian Government Department of • 
Agriculture, Fisheries and Forestry (DAFF): Tony 
Harman, Julie Burke
National Farmers Federation (NFF): Deborah Kerr• 
Cotton Research and Development Corporation • 
(CRDC), and representing all Rural Research and 
Development Corporations (RDCs) and National 
Program for Sustainable Irrigation: Guy Roth
Commonwealth Scientific and Industrial Research • 
Organisation (CSIRO): Hamish Cresswell, Wendy 
Quayle
Australian Council of the Deans for Agriculture: • 
Peter Sale 
New South Wales Department of Primary • 
Industries (NSW DPI): Peter Regan
Victorian Department of Primary Industries (VIC • 
DPI): Michael Crawford
Queensland Department of Employment, • 
Economic Development and Innovation (DEEDI): 
Andrew Ward
South Australian Department of Primary • 
Industries and Resources (PIRSA) and the South 
Australian Research and Development Institute 
(SARDI): Pauline Mooney, Jim Cox

Department of Agriculture and Food, Western • 
Australia (DAFWA): Richard George, Bob Nulsen
Tasmanian Department of Primary Industries, • 
Parks, Water and Environment (DPIW TAS): Ray 
Hart

Capability survey respondents also included:  
Professors John Kent and Mohsin Hafeez, Charles 
Sturt University; Professor Stephen Raine, University 
of Southern Queensland; Professor Snow Barlow, 
University of Melbourne; Professor Wayne Meyer, 
University of Adelaide; and Dr Willem Vervoort, 
University of Sydney. 

This strategy has been developed through a working 
group involving representatives of Primary Industries 
Standing Committee (PISC) agencies, RDCs, industry 
(through the NFF) and the universities sector (as 
shown above). Development of the strategy involved 
a survey of capability, direct input from the working 
group, workshops to obtain input from a wider 
range of stakeholders and other opportunities for 
stakeholders to comment on draft versions of the 
strategy. 

Key stakeholders and contributors
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The research, development and extension 
Framework 

The current strong contribution of Australia’s $40 
billion agriculture, fisheries and forestry industries 
and the related food sector to the national economy 
is underpinned by the innovation that flows 
from research and development and its practical 
application by industry. However, Australia’s 
enviable reputation for high quality, clean and safe 
products is not enough to maintain its place in the 
face of increasing competition in both domestic 
and overseas markets and continuing changes in 
consumer and societal expectations in a highly 
competitive global market place. 

It is essential that Australia’s primary industries 
continue to embrace new innovations and adopt new 
technologies to keep abreast of market changes, 
open up new markets and maintain a competitive 
edge. Equally, pressures to achieve and demonstrate 
sustainable production systems are mounting. 
The current level of productivity in some primary 
industry sectors is insufficient to sustain an adequate 
level of profitability under continuing pressure on 
producers’ terms of trade. Maintaining their position 
in the market place requires improved, sustained and 
targeted outcomes from research, development and 
extension (RD&E). 

In these circumstances, it is essential that 
governments, RD&E investors and providers and 
primary industries stakeholders work together 
to focus effort and maximise outcomes through 
strategic partnerships including resource, 
infrastructure and expertise-sharing within 
the current scope of primary industry RD&E 
expenditure. With the current challenges in mind, 
the Primary Industries Ministerial Council (the 
national meeting of Australian primary industry 
ministers) has initiated the development of a national 
strategic framework for primary industries RD&E. 
The aim of this initiative is to ensure Australia’s 
research, development and extension capacities 
are aligned nationally with future industry and 
community needs, to initiate collaboration that 
strengthens Australia’s position in international 
markets and to ensure that RD&E delivery is both 
more efficient and effective. 

It is the goal of the national RD&E framework to 
contribute to a secure position for the Australian 
primary industries sector as competitive, innovative, 
responsible, market-driven and quality producers of 
agriculture, fisheries and forestry products for the 
long term. 

Background
The industry and cross-sector strategies 

The Framework spans 14 primary industry sector 
strategies (including new and emerging industries) 
and 7 cross-industry sector strategies. These are:

primary industry sectors: beef, cotton, dairy, • 
fisheries and aquaculture, forests, grains, 
horticulture, pork, poultry, sheep meat, sugar, 
wine, wool, and new and emerging industries

cross-industry sectors: animal biosecurity, • 
animal welfare, biofuels and bioenergy, climate 
change and variability, food and nutrition, plant 
biosecurity and water use in agriculture. 

Expected outcomes 

Expected outcomes from implementation of this 
framework include the following:

a. Agencies would retain/build capability in fields 
strategically important to them and, at the 
same time, cooperate with others to build their 
capability to provide for a more comprehensive 
national research capability

b. Research capability will become more 
collaborative, specialised, have larger critical 
mass and perhaps be less distributed across the 
nation. Efficiency and effectiveness of RD&E will 
be markedly improved overall, although some 
additional costs would be incurred in providing 
national linkages and to support delivery of 
regional development and local extension

c. The national research capability would be the 
‘discovery’ component of a wider innovation 
agenda that spans and supports development and 
extension. As a consequence, to facilitate rapid 
uptake of new technologies, research developed 
in one area of the country would be available in 
other regions where industry is located. 

For more about the Framework see:  
http://www.daff.gov.au/agriculturefood/innovation/
national-primary-industries 

Concurrent inquiry, planning and strategy 
development 

There are other strategies being developed and 
reviews being undertaken that are relevant to the 
national RD&E framework and this water use in 
agriculture strategy. They are: 

The Productivity Commission public inquiry 1. 
into the Rural Research and Development 
Corporations. 
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This inquiry included examination of the:
rationale for Commonwealth Government • 
investment in rural research and development 
appropriateness of current funding levels • 
and arrangements - particularly levy 
arrangements, and matching Commonwealth 
contributions 
extent to which Rural Research and • 
Development Corporation (RRDC) funded 
projects provide for an appropriate balance 
between industry-specific and broader 
community benefits 

effectiveness of the RRDC model in enhancing • 
the competitiveness and productivity of 
Australia’s rural industries 
scope for improvements to the RRDC model • 
- and any alternative models that could deliver 
better outcomes. 

This inquiry has concluded. The final report 
(Productivity Commission, 2011) is available from: 
http://www.pc.gov.au/projects/inquiry/rural-
research/report

Rural Research and Development Council – 2. 
draft National Strategic Rural Research and 
Development Investment Plan. 

The draft National Strategic Rural Research and 
Development Investment Plan sought to outline 

strategic investment goals, present a conceptual 
framework for monitoring and reporting on 
the performance of the rural RD&E system and 
discuss the institutional arrangements required 
to draw together the complex array of investors, 
research providers and key stakeholders. The 
final report (Rural Research and Development 
Council, 2011) is available from:  
http://daff.gov.au/agriculture-food/innovation/
productivity-commission-review-of-the-research-
and-development-corporation

Council of Australian Governments (COAG) 3. 
National Water Knowledge and Research 
Strategy

Under the auspices of the COAG, a National 
Water Knowledge and Research Plan is being 
developed. It seeks to identify national priority 
knowledge and research needs to inform water 
policy and water management, and to set out 
options for institutional and funding arrangements 
that would support more cohesive national water 
knowledge and research activities, and deliver a 
better return on overall investment in the sector. 
A draft of the plan has been prepared and its 
development is ongoing.
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Vision
Australia achieves world-leading farm 
water productivity whilst enhancing 

environmental and social sustainability 
through all stakeholders working 

together to maximise benefits from 
RD&E 

Aim
The aim of this Water Use in Agriculture RD&E 
strategy is to facilitate a RD&E model that will result 
in: 

more effective delivery of RD&E outcomes for • 
agricultural industries (irrigated and rainfed) 
seeking to maximise water productivity and adapt 
to decreasing availability of water 

better utilisation of available RD&E funds, • 
facilities and capabilities relevant to water use 
in agriculture, especially through enhanced 
collaboration between RD&E providers

increased capability of water managers and users • 
to help deliver transformations in the way that 
water is used in agriculture 

effective networks of RD&E provider groups • 
which can retain and build capability and deliver 
leading-edge RD&E relevant to industry and 
community needs

an effective organising framework for RD&E in • 
water use in agriculture that provides greater 
national and regional coordination of investment 
and service delivery, enhanced cross-commodity 
coordination, and improved linkages to other 
water-using sectors.

Scope
The scope of this strategy encompasses RD&E 
directly addressing on-farm water management or 
agricultural water management at the farm level 
and up to sub-catchment or irrigation scheme 
level. This strategy includes both rainfed and 
irrigated agriculture. The emphasis is on RD&E to 
help achieve farming systems with high water use 
efficiency and productivity per unit of water used. 

Agricultural systems are both suppliers and 
consumers of water and hence RD&E relating to 
water yield at the farm scale is considered here. 
RD&E pertaining to environmental interactions 
(e.g. water quality) is in scope where they relate 
directly to farm level water use in agriculture. 

This strategy excludes RD&E focusing on the 
productivity of specific industries or commodities 
to avoid duplication of the 14 industry-specific 
RD&E strategies to which we link. The Council of 
Australian Governments (COAG) is developing a 
National Water Knowledge and Research Strategy, 
which encompasses research relevant to the 
national water reform process. To avoid duplication, 
RD&E pertaining to basin and national scale water 
allocation, environmental flows, urban water issues, 
and the hydrological impacts of large-scale plantation 
forestry are not considered here. However, there is 
recognition that this water use in agriculture strategy 
needs to be cognisant of broader water-related 
RD&E issues and coordinate and integrate with 
other activities at larger scales where necessary. 

The following list of in-scope subject areas, and 
those specifically out of scope, is provided for clarity. 

Areas that are within the scope of this strategy: 

Farming systems – water management and water 
productivity 

For example:

Soil water conservation (e.g. fallow and • 
stubble management)

Water efficient crop and pasture rotations• 

Managing water ‘losses’ from agriculture (e.g. • 
sufficient, but not excessive, levels of runoff 
and/or drainage).

Barriers to the implementation of practice • 
change programs with specific water use 
objectives

Managing water stored in the soil• 

Farming systems adapting to water scarcity • 
(e.g. changed varieties and sowing times, out 
of season irrigation)

Modelling crop-water relations (farming • 
systems)

Intensive irrigation systems (e.g. covered)• 

Irrigating broad acre crops, tree crops, vines, • 
etc.

Irrigation planning and scheduling

For example:

Water allocation at whole farm level• 

Synchronising water supply with demand • 
(system harmonisation)

Scheduling technologies• 

Water balance monitoring and calculation• 

Deficit or supplementary irrigation• 

Strategies for timing and quantity of irrigation • 
application

Irrigation decision support tools.• 
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On-farm water (supply, storage and application) 
infrastructure 

For example:

On-farm water capture • 

On-farm water storage (e.g. farm dams) • 

On-farm channels and local supply • 
infrastructure and technologies

Identifying and minimising seepage losses• 

On-farm water application technologies (e.g. • 
drippers, sprinklers) and their adoption

Water recycling and reuse• 

Drainage systems.• 

Environmental processes directly associated with 
water use in agriculture 

For example:

Managing salt in the soil profile (farm level)• 

Understanding and managing nutrient leaching • 
(e.g. nitrates and other nutrients)

Managing groundwater recharge (salinity risk)• 

Managing water quality (e.g. sediment and • 
nutrient loss from farm runoff)

Energy use associated with water supply and • 
application.

Hydrology and climate (as pertaining to water use in 
agriculture)

For example:

Water yield from agricultural landscapes (not • 
basin scale hydrology)
Groundwater utilisation and sustainable • 
extractions
Improved water modelling (farm to irrigation • 
scheme or small catchment scale; surface and 
groundwater)
Climate impacts on agricultural water • 
availability and use.

Measurement and accounting (farm up to 
catchment/irrigation scheme)

For example:

Benchmarking water use efficiency or • 
productivity

Auditing water use, losses, environmental • 
impacts, and hydrological impacts from land 
use change

Water inventory or accounting• 

Agricultural land use impacts on hydrology• 

Lifecycle analysis • 

Design of monitoring of water in agriculture• 

Agricultural water information management.• 

Agricultural water use policy (farm up to catchment/
irrigation scheme)

For example:

Economic assessment of alternative policy • 
scenarios at the farm level

Farmer practices and perceptions in relation • 
to water use

Irrigation sector fore-sighting• 

Institutional arrangements in the agricultural • 
water use sector.

Areas of RD&E that are out of scope for this 
strategy:

National water reform• 

Basin and national scale water allocation• 

Basin scale hydrology• 

Aquaculture• 

Aquatic ecosystems• 

Urban water use• 

Climate change (except where it relates • 
directly to water use in agriculture)

Environmental flows and other competing • 
demands for water

Non water-related environmental impacts • 
associated with agriculture

Plant breeding• 

RD&E aimed at improving general agricultural • 
productivity

Industry or commodity-specific RD&E.• 
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Global drivers 

‘Only if we act to improve water use in 
agriculture will we meet the acute freshwater 
challenges facing humankind over the coming 
50 years’

(Comprehensive Assessment of Water Management 
in Agriculture, 2007) 

Competition for scarce water resources is intense 
in many parts of the world. Many river basins do 
not have enough water to meet all the demands. 
Further appropriation of water for human use is 
challenging because limits are being reached (physical 
water scarcity). In other places water is available but 
human, institutional and financial capital limits access 
(economic water scarcity). Water scarcity is thus a 
constraint to producing food for hundreds of millions 
of people. But as population grows, so will demand 
for food and water. Global food and feed crop 
demand is predicted to double in the next 50 years 
(Comprehensive Assessment of Water Management 
in Agriculture, 2007).  

Globally the production of food and other 
agricultural products accounts for 70% of 
the freshwater withdrawals from rivers and 
groundwater. Without further improvements in 
water productivity or major shifts in production 
patterns, it is predicted that the amount of water 
consumed by evapotranspiration in agriculture will 
increase by 70%–90% by 2050. The total amount 
of water used in crop production could amount to 
12,000–13,500 cubic kilometres, almost doubling 
the 7,130 cubic kilometres of today (Comprehensive 
Assessment of Water Management in Agriculture, 
2007). In addition to this is the amount of water 
needed to produce fibre and biomass for energy. 
By 2030, world energy demand will rise by 60% and 
some of this will be met from bioenergy. Greater 
reliance on bioenergy will affect the production and 
prices of food crops and increase the amount of 
water used by agriculture.  

Just as cities and towns need water, and we need 
water for agricultural production, water is also 
needed for wetlands, streams, floodplains and rivers 
to sustain aquatic and terrestrial ecosystems and 
the services that they provide. Sufficient surface 
and groundwater must therefore be reserved and 
managed appropriately to support environmental 
health. 

Water use has been rising much faster than 
population growth and much of this use has been 
inefficient. The answer lies not in withdrawing more 

Sector overview
water but in being smarter in the way that water 
is used. Only if we act to improve water use in 
agriculture will we meet the acute freshwater and 
food security challenges facing the world over the 
coming 50 years. (Comprehensive Assessment of 
Water Management in Agriculture, 2007.)

Water use in Australian agriculture 

The combination of growing water needs from 
urban communities and industries, water use in 
irrigated agriculture, hydrological impacts from 
changes in vegetation, and climate variability and 
change are all placing pressure on Australia’s water 
resources and water industries. Many Australian 
rivers and watercourses are seriously degraded 
because of over-extraction of water and drought. 
It is widely considered that significant changes are 
needed to the way water is managed. Changes in 
water management need to include not only the 
‘downstream’ users that include irrigation, urban 
and environmental users but the ‘upstream’ land 
management practices that control hydrology, 
including recharge and surface runoff which provide 
water to streams and groundwater systems. 

Irrigated agriculture 
Nationally, irrigation is responsible for about 65% of 
Australia’s consumptive water use (2004–05; Figure 
1). Around two million hectares (see Table 1) or <1% 
of Australia (5% of tilled agricultural land) is irrigated. 
Irrigated agriculture provides about 28 – 35% ($9.6 
billion – $12.5 billion per annum; Australian Bureau 
of Statistics 2010) of the gross value of all agricultural 
production with significant flow-on benefits to 
the Australian community (Australian Bureau of 
Statistics 2006). Irrigation provides 51 percent of the 
total profit from agriculture (ABS, 2004). 

The locations of the major irrigation regions in 
Australia are shown in Figure 2. Nearly 75% of the 
irrigated agriculture occurs in the Murray-Darling 
Basin. Australia has large water storage capacity 
compared to many other countries to cope with the 
significant variability in climate and therefore in the 
flow of our rivers.

Relative sizes (by land area irrigated) of the 
different irrigation sectors are shown in Table 1, 
with corresponding water consumption by crop 
and jurisdiction in Table 2. Many agricultural 
commodities are highly reliant on irrigation: e.g. 
horticulture (fruit, nuts, vegetables and nursery), 
grapes, rice and cotton. Others, such as dairy and 
sugar, are highly reliant in some districts or seasons.  
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Box 1 is reproduced from the Comprehensive Assessment of Water Management in Agriculture, 2007 

Box 1: Water use in rainfed and irrigated agriculture
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Figure 1. Water consumption (proportions) by the different sectors of the economy in 
Australia for 2004–05, and a comparison (volumes) with 2000-01 (Australian Bureau of 
Statistics, 2006)

Figure 2. Modelled water use in water management areas of Australia 
in 2004-05. (Note some areas have been aggregated due to data 
availability; sourced from Australian Bureau of Statistics). 
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Table 1. Area of irrigated crops and pastures in Australia, 2000–01, 2004-–05 and 2007–08 (source 
Australian Bureau of Statistics)

Sector of the industry Area of land (‘000 ha)

2000–01 2004–05 2007-08

Dairy farming 479.4 443.7 n/a

Vegetables 116.0 114.4 113.7

Sugar 211.5 215.1 187.2

Fruit 116.2 121.8 130.7

Grapes 133.1 146.7 167.5

Cotton 437.4 269.7 58.0

Rice 179.0 51.2 2.1

Livestock n/a n/a n/a

Pasture 546.5 581.0 755.4

Grains 290.1 361.5 339.6

Other 94.2 103.0 71.9

Total irrigated land 2,603.4 2,408.2 1,826.1

Total agricultural land 455,723 445,149 417,288
 
Table 2. Water consumption by crop and jurisdiction

Sector Total Australian water 
consumption (GL)

Water consumption in 2007–08 (GL) by State 
and Territory

2000-01 2004-05 2007-08 ACT NSW NT QLD SA TAS VIC WA
Dairy 
Farming

2,593 2,276 N/A

Vegetables 507 455 431 48 4 113 88 44 116 48

Sugar 1,235 1,269 863 4 834 25

Fruit 645 648 560 135 7 107 94 6 162 48

Grapes 656 717 517 135 2 5 203 1 153 17

Cotton 2,896 1,822 309 205 105

Rice 2,223 631 27 27

Livestock 1,035

Pasture 1,928 2,305 490 0.4 273 405 170 858 99

Grains 1,162 955 572 327 9 7 29 10

Other 249 1017 53 60 55 34 29

Total 14,989 12,191 6,989 1677 15 1842 880 252 1332 285
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The amount of water available for irrigation is 
decreasing due to demographic change, the recent 
drought, climate change and variability, and policies 
to return water to the environment. Water 
limitation due to the recent significant drought 
has been the primary reason why the area of land 
irrigated for agriculture has reduced by 29% between 
2000–01 and 2007–08. There were large decreases 
in the areas of irrigated cotton and rice and in the 
volumes of water used to grow these crops. From 
2000–01 to 2007–08 irrigation water used within 
the rice industry fell from 2,223 GL to just 27 GL. 
However, more rainfall in 2010 has resulted in areas 
of rice planted, returning to 2001 levels. Cotton 
growers applied 309 GL of irrigation water to 69,000 
hectares in 2007–08, compared with the 2,896 GL 
applied to 437,400 hectares in 2000–01. Much of 
this reduction in water use occurred in New South 
Wales. 
Of the consumptive use of water in agricultural 
production, about 91% is used for irrigation of 
crops and pastures, while 9% was used for other 
agricultural purposes such as stock drinking water, 
and dairy and piggery cleaning (Australian Bureau of 
Statistics, 2006). 

There have been important advances in water use 
efficiency in all irrigated agricultural industries 
in Australia (e.g. dairy, rice, viticulture). These 
improvements have been possible through a 
combination of better irrigation 
scheduling, upgraded water application 
methods, improved soil and plant 
management, plant breeding, and water 
reuse.  

Rainfed agriculture 

The large areas of rainfed (non-irrigated) 
agriculture supply water for other uses 
(‘blue water’) as well as storing water in 
the soil profile and consuming it through 
evaporation and transpiration (‘green 
water’). 

Our upland catchments need to be 
managed to maintain water supply 
(surface runoff to rivers and recharge to 
groundwater systems) for irrigation and 
other uses. Mean annual precipitation 
in Australia generates around 386,000 
GL of water, of which around 11%, 
on average (highly variable), runs 
off to be collected in our rivers. 
Around 0.6% of mean annual runoff 
can be diverted for use with existing 
infrastructure (the developed water 
yield) (Australian Water Association, 
NLWRA 2000, Australian Bureau of 

Statistics 2006). Most of the rainfall evaporates 
or is used by plants, and only about 1% percolates 
into aquifers to become groundwater. Of the 
runoff that does happen, about 70% is from rivers 
in northern Australia, far from population centres. 
In the Murray-Darling Basin most of the runoff is 
contributed from the high rainfall areas with the 
south-east corner (mean annual runoff of more 
than 200 mm) and eastern perimeter (20 to 80 mm) 
generating much higher runoff than elsewhere in 
the Basin (less than 10 mm occurs in the western 
half) (Figure 3). However, during the recent drought 
runoff was reduced to almost zero in the southern 
areas of the Murray-Darling Basin. 

The amount of runoff is reduced through 
establishment of large areas of trees, by farm dams 
and storages, and by regrowth after bushfires. 
Reduced flows of water to streams and groundwater 
threaten water availability and quality. Provision of 
clean water is an important ecosystem service from 
our rainfed agricultural landscapes, along with the 
generation of wealth to sustain rural communities, 
maintaining and enhancing biodiversity, and 
delivering other ecosystem services such as carbon 
sequestration and salinity control.  

Figure 3. Modelled mean annual runoff (1895-2006) for the 
Murray-Darling Basin (Chiew et al., 2008) 
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Rainfed agriculture occupies 97 million hectares, 
or nearly 13 per cent, of the Australian continent 
(Bureau of Rural Sciences, 2006; Figure 4). In 
Australia’s rainfed agriculture, mixed crop–livestock 
systems predominate and include diverse enterprises 
where wool production, dual-purpose flocks, and 
prime lamb and beef production are integrated 
with cereal, pulse and oilseed crops, and where 
forage crops are incorporated into the cropping 
sequence (Kirkegaard et al., 2010). The intensity of 
cropping on farms ranges from very low to very high 
(where it generates more than 80% of farm income) 
and usually inversely reflects the contribution 
by livestock (ABARE, 2009). Rainfed agriculture 
supports 80% of Australia’s sheep, 50% of its meat 
cattle and 93% of its grain production (Carberry et 
al., 2010). 

Some of the key features of Australia’s rainfed 
agricultural region are low rainfall, high rainfall 
variability and long wet and dry periods. Farming 
practices have evolved to cope with the highly 
variable nature of the rainfall: for example, through 
the use of fallows in the northern cropping region 
and in-season adjustment of fertiliser inputs in the 
southern and western regions (Carberry et al., 2010). 

Water losses, efficiency and productivity 

As elsewhere in the world, Australia’s irrigation 
systems suffer from problems associated with 
losses in storage and conveyance, on-farm losses 
and variable water use efficiency. In the Murray-
Darling Basin agricultural water is distributed 
through an extensive irrigation channel system, 
which is either gravity fed or pumped from an 
upstream river diversion.  A variety of different 
irrigation application systems are used depending 
on the crop, soil and terrain. In 2006–07, the ratios 
of areas irrigated were surface 68%, sprinkler 23% 
and drip or trickle 8%. Generally, surface irrigation 
is applied to pasture, cereals, and some vegetables 
and predominates in New South Wales, Victoria 
and Queensland. Drip irrigation is most commonly 
used on permanent plantings such as citrus and wine 
grapes, as well as berries and vegetables in South 
Australia and Western Australia. 

Water use efficiency (WUE) tells us how much 
water the crop consumes and how much is not used. 
It is possible to have high water use efficiency but 
low water productivity. Industries need to optimise 
their productivity and profitability per unit of water 
used. Thus better use of water entails increasing 
(WUE) and improving water productivity.  

Notes: the map in Figure 
4 is overlain with rainfed 
grain cropping areas 
extracted from land use 
maps of Australia (Bureau 
of Rural Sciences, 2001; 
Bureau of Rural Sciences, 
2006; Bureau of Rural 
Sciences, 2010). The ability 
of soils to store water 
enables crops to be grown 
outside the rainfed (dryland) 
agricultural boundary in 
some years. Lines on the 
map demarcate the three 
broad rainfed agricultural 
regions in Australia. 

Figure 4. The distribution of rainfed (dryland) agriculture in Australia. 

(Carberry et al., 2010)
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Generally, in rainfed agriculture, factors that 
influence the amount of water stored in soils, such 
as infiltration and storage capacity, and the ability of 
roots to extract the water from the soil, have major 
effects on crop and pasture productivity. However, 
other environmental or management factors (such 
as losses of water from fallows over the summer 
months in the northern cropping region) frequently 
limit crops from reaching the water-limited potential 
yield (e.g. French and Schultz, 1984). Overcoming 
the relative limitations of these factors in different 
regions is the core of efforts to improve productivity 
(Fischer et al., 2009; Passioura 2006 as cited in 
Carberry et al., 2010), and could lead to between 2 
and 14 million tonnes of additional grain a year (gains 
of about 4% to 30% respectively) from presently 
cropped areas in Australia (Walcott et al., 2006 
as cited in Carberry et al., 2010). Conservation 
tillage practices have been adopted widely in rainfed 
cropping in Australia and have been shown to 
improve rainfall infiltration and increase soil water 
storage (Freebairn et al., 2006), usually conferring 
increased water use efficiency. 

Water quality 

Managing water use in agriculture has a direct link to 
environmental quality. Water quality problems such 
as salinity, eutrophication, elevated groundwater 
nitrate levels, siltation, and the contamination of 
waters with pesticides, heavy metals and pathogens, 
are often linked to agriculture. Change in the 
water balance and local hydrology concurrent 
with agricultural development and production is a 
contributing factor. As agricultural systems have 
developed and intensified there has been increased 
usage of fertilisers (N and P) and pesticides and 
greater potential for erosion and runoff (Sharpley, 
2002). Modern agricultural systems accumulate 
nutrients, increasing their potential for loss to 
surface and groundwater (Haygarth et al., 1998). 
Loss of nutrients and sediment is a combination 
of environmental availability with the hydrological 
processes that transport materials from fields 
(where they are a resource) to the point of impact 
(where they are perceived as a pollutant). The way 
we manage water in agriculture directly influences 
these processes.  

Salinity and water logging are so severe in some 
regions that they threaten the economic prosperity 
that agriculture helped bring about. Dryland salinity 
goes hand-in-hand with the increasing salinity of 
our river systems. Salt washes off saline lands and 
is carried to streams. In addition, as watertables 
rise, streams intersect the groundwater itself and 
receive the salt that it contains. The salinity problem 
in Australia has been caused by three factors: i) the 

replacement of native vegetation by agricultural 
crops and pastures with the associated perturbation 
of the water balance, ii) the combination of flat 
land and soil with low permeability in which the 
horizontal movement of water to streams and 
rivers is very slow, and iii) deep salt deposits which 
are dissolved and carried towards the surface by 
rising watertables. The redistribution of stored salt 
from depth to the surface is the core of the salinity 
problem (Stirzaker et al., 2002). How we use water 
in agriculture directly impacts on the process of 
salinisation and is a key tool to help manage salt that 
is already in our surface soil. 

The current institutional landscape  

Australian and global agricultural development 
over the past 30 years has been characterised by 
productivity growth in food and fibre production. 
Over this period, agricultural productivity growth 
in Australia has been high relative to other sectors 
of the Australian economy and high relative to 
the average of the agricultural sectors in other 
Organisation for Economic Cooperation and 
Development (OECD) countries (Mullen, 2007). 
This is achieved despite farming taking place largely 
unsubsidised (OECD, 2004), on fragile soils and 
in one of the most variable climates in the world 
(Carberry et al., 2010). 

The impressive performance of Australian 
agriculture in countering declining terms of trade 
has been achieved through innovation, based 
on research leading to technology development 
and adoption. Research and development has 
been supported by investments from agricultural 
commodity sectors  (Australia’s Rural Research and 
Development Corporations) and public research 
agencies. However, public investment in agricultural 
research in Australia has been static ($700 million in 
2004 dollars) for two decades and research intensity 
(investment in R&D relative to gross domestic 
product) has declined (Mullen, 2007).  

The institutional and structural arrangements 
through which agricultural research and 
development (including water use in agriculture) 
is prioritised, funded, performed and delivered in 
Australia have served us well but have evolved to be 
highly complex (Table 3). The main structures are 
governed independently, even though they are highly 
inter-dependent in terms of funding, performing and 
implementing research (Core, 2009). 
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Table 3. Australia’s Rural Research Framework – A Simplified View (from Core, 2009)

Funders The Doers Funders

Core/Institutional 
Support

By Those Undertaking the 
Research

Commissioned/Contracted 
Research – Programs and 

Projects

Commonwealth Commonwealth Commonwealth

Department of • 
Innovation, Industry, 
Science & Research

CSIRO• 

CRCs• 

RDCs• 

Commonwealth Departments• 

(e.g. DAFF/CCRP)• 

Department of • 
Education Employment 
& Workplace Relations.

Universities

State Departments States States

State Departments• Research bodies within State • 
Departments

State Departments• 

Private Sector Private Sector

There are numerous examples 
of partnerships/collaborations of 
agencies listed above

Some private companies provide 
funding to either Commonwealth or 
State agencies to undertake  targeted 
research

There has been a gradual change in the way RD&E 
is delivered from a linear hierarchy of public sector 
research to development and extension towards 
a complex matrix of public and private sector 
providers and stakeholders. However, agricultural 
R&D continues to be predominantly a public sector 
activity, while private providers are now more active 
in the distribution of information and advice for 
producers.

The Research and Development Corporations 
(RDCs) have a major influence on the primary 
industries RD&E system, investing about $500M 
per annum. The RDCs are mostly set up along 
commodity lines with close working relationships 
with their respective industries. Each RDC is an 
independent entity. Water use in agriculture is of 
relevance to at least 11 of the 15 RDCs. Currently 
there is no single RDC with responsibility for cross-
sectoral issues such as water use in agriculture, 
although such a model has been discussed by the 
Productivity Commission (2011). 

Commonwealth institutions relevant to water use 
in agriculture include the Murray-Darling Basin 
Authority (MDBA), the National Water Commission 
(NWC), the Bureau of Meteorology (BoM), the 
Australian Bureau of Statistics (ABS), and the 
Australian Bureau of Agricultural and Resource 
Economics and Sciences (ABARES). The MDBA is 
responsible for planning integrated management of 

the water resources of the Murray-Darling Basin and 
will influence agricultural water use through water 
plans and sustainable diversion limits. The NWC 
advises COAG and the Australian Government 
on national water issues and the progress of 
the National Water Initiative. It also audits the 
effectiveness of implementation of the Murray-
Darling Basin Plan and associated water resource 
plans. Both the MDBA and NWC commission 
significant RD&E. The BoM is a major player in 
water accounting and is becoming more involved 
in agricultural water usage and with water users. 
ABS is the only institution that attempts to quantify 
agricultural water use at the national scale. ABARES 
provides economic and scientific research, analysis 
and advice for government and private sector 
decision-makers on issues affecting Australia’s 
primary industries, including water.

The primary research agency at the Commonwealth 
level is the Commonwealth Scientific and Industrial 
Research Organisation (CSIRO). With an annual 
budget of around $1 billion, CSIRO carries out 
scientific research in a number of areas relating to 
the rural sector, including energy, the environment, 
information, technology, health, mining, 
manufacturing, agriculture and natural resources. 
In response to the scale and scope of some of the 
challenges facing Australia, CSIRO has developed 
a national research flagship program. The national 
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research flagships are large-scale multidisciplinary 
research partnerships that include a focus on water 
and on sustainable agriculture.  Recent major CSIRO 
projects such as the CSIRO-Bureau of Meteorology 
national climate assessment, Climate Change in 
Australia, and the Murray-Darling Basin Sustainable 
Yield study align closely with agriculture interests.  

The state governments and the Northern Territory 
continue to be large investors and providers of rural 
research programs and facilities, including those 
relating to water use in agriculture. Collectively, 
the state government research agencies are the 
largest rural RD&E providers. Many of the states 
developed research stations in regions to support 
local agricultural industries and provide extension 
and advisory services to farmers. In recent years, 
there has been a move towards integration of 
some of these state research facilities with regional 
universities. There has also been a trend towards 
the realignment of rural portfolios across state 
governments with departments of agriculture 
being folded into larger entities (e.g. Department 
of Primary Industries, Victoria; Department 
of Employment, Economic Development and 
Innovation, Queensland). The amounts of funding, 
especially the extension component, has been 
declining in recent years along with changing social 
priorities (ABARE, 2009). A significant component 
of the operating costs of industry-focused state 
rural research programs is now being funded by the 
Commonwealth RDCs (Core, 2009). At the same 
time, the proportion (not necessarily the amount) 
of state investment directed towards public benefit 
outcomes (which is not well supported by industry) 
has increased, consistent with ‘role-of-government’ 
thinking. 

Australian universities are also an important provider 
of research relevant to the agriculture sector. The 
universities are largely responsible for providing the 
basic research to the national innovation system 
and for the training of scientists and technologists. 
The university sector R&D contribution in water 
use in agriculture is fragmented, with small 
numbers of researchers spread around many 
different universities and with significant teaching 
commitments. Notable university groups include 
the National Centre for Engineering in Agriculture 
(University of Southern Queensland, in partnership 
with the Queensland Government) and Charles 
Sturt University (Wagga Wagga, New South Wales). 

In the private sector there are large professional 
services providers, along with other consulting 
firms, with the capacity to conduct some R&D 
in water use in agriculture. The larger companies 
have strengths that include engineering, hydrology 
and hydrogeology. There are many small private 

consulting businesses in the agricultural sector 
working closely with farmers and advising them on 
all aspects of their commodity producing businesses, 
including water management and improving water 
use efficiency.  Companies that supply water 
or sell irrigation equipment to landholders are 
also providers of advice and can influence on-
farm management practice. The major irrigation 
companies (e.g. Murrumbidgee Irrigation Limited, 
Murray Irrigation Limited, Goulburn-Murray Water, 
Coleambally Irrigation) are investors in RD&E and 
training in the irrigation sector. 

The RDCs and other research investors are 
undoubtedly effective in facilitating delivery of 
RD&E to the industries and sectors that they 
support. There is a need, however, for a more 
structured national process for delivering the 
necessary science to underpin water management in 
agriculture. As with other important cross-sectoral 
areas in primary industries, current institutional 
arrangements cause some fragmentation in priority 
setting and investment, which inhibits integration and 
dissipates science capability. These same institutional 
arrangements do not encourage strong science-
policy links – much of the water use in agriculture 
research is outside of the national water policy and 
planning process. Cross-sectoral research, research 
with a large public good component and basic 
research are not particularly well served by current 
arrangements and are left vulnerable. 

The CRCs, CSIRO Flagships and the larger state 
agencies have been filling niches in the cross-sectoral 
science space. However, the CRC for Irrigation 
Futures has come to an end, as has the current phase 
of the National Program for Sustainable Irrigation, 
coinciding with the closure of Land and Water 
Australia (leaving no dedicated water RDC), and the 
recent drought and floods, which have reduced funds 
available to the remaining RDCs.  

In the face of the ongoing cost pressures, effort is 
required to better support a structured national 
approach to RD&E, featuring less fragmentation, 
more collaboration, more specialisation, larger 
critical mass and an increased focus on priorities. 
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Australia’s agricultural industries are not facing 
a ‘business as usual’ scenario. Food demand is 
increasing but rainfall and water availability is 
decreasing for both rainfed and irrigated agriculture. 
There will need to be ongoing improvements in the 
way that water is used in Australian agriculture, 
building on the good work that has already been 
done, to produce more from less. That will require a 
mix of national R, regional R&D and local extension 
objectives to be met. Careful setting of priorities for 
investment in RD&E is necessary for the strategy to 
be successful.   

A list of RD&E objectives has been developed from 
(a) reviewing RD&E priorities of PISC agencies, 
rural R&D corporations, and initiatives such as the 
National Program for Sustainable Irrigation, (b) 
creating a ‘long list’ of RD&E objectives from the 
above reviewing, from direct input from the strategy 
working group, and from interaction with industry, 
(c) prioritisation of this list (through a numerical 
ranking process) by members of the working 
group, and (d) confirming this list of priority RD&E 
objectives through wider stakeholder review. 

The RD&E objectives ranked as the top priorities 
for investment by the working group with input from 
industry are as follows: 

Modernise irrigation systems and practices by 1. 
developing flexible irrigation strategies that are 
designed around soil, crop and irrigation supply 
(quantity and quality) constraints 

Increase the productivity of water in rain-2. 
fed agriculture by better adapting to seasonal 
variability in rainfall and maximising its use (also 
applies to irrigated systems)

Facilitate getting knowledge into practice 3. 
and building human capacity by designing and 
implementing programs that reduce the cost 
and increase the rate of adoption of new 
technologies by farmers (through adapting 
innovations to the specific context of an 
individual farmer; improving the accessibility of 
knowledge and information; reducing the risks 
associated with adoptions; and reducing errors 
in selecting or incorporating innovations into the 
farming system)

Improve our capacity to inform planning of 4. 
agricultural water use by: (i) understanding 
climate change impacts on surface, soil and 
subsurface (groundwater) water supplies, and 
(ii) developing new monitoring technologies (e.g. 
remotely sensed data) and linking with decision 
making

Support the development of policy for better 5. 
water management by evaluating the implications 
of changes in the amount and timing of water 
entitlements and emerging water markets (i.e. 
water availability) on productivity and economic 
and social viability.

Priority RD&E objectives

Table 4. RD&E priorities for water use in agriculture (‘long list’ with prioritisation; shaded cells indicate 
priorities, high score signifies high priority)

RD&E Objective Level of Priority

Modernise irrigation systems and 1. 
practices 

National 
R

Regional 
R&D

Local E

Modernise infrastructure to reduce conveyance • 
and storage losses

8 9

Reduce evaporation and deep drainage losses • 
Assess opportunities and risks with farm water • 
capture and storage
Achieve better farm and field scale water • 
distribution
Assess energy use and financial sustainability of • 
water efficient application systems
Improve water monitoring and irrigation • 
scheduling

11

Develop systems for capture and reuse of • 
drainage (and other poor quality) water
Develop flexible irrigation strategies that are • 
designed around soil, crop and irrigation supply 
(quantity and quality) constraints

5 35
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Increase the productivity of water in 2. 
rainfed agriculture 

National R Regional 
R&D

Local E

More water efficient crop and pasture rotations• 11
Increase the tolerance of plants and systems to • 
periods of water stress (e.g. drought)
Better integration of cropping and grazing • 
systems to optimise water use outcomes
Adapt to seasonal variability in rainfall and • 
maximise its use (also applies to irrigated 
systems)

6 28

Make better use of water stored in the soil• 
More efficient on-farm storage and reticulation • 
systems for stock water 10

Facilitate getting knowledge into 3. 
practice and building human capacity

National 
R

Regional 
R&D

Local E

implement programs to improve skills and • 
decision making abilities of advisors 1 15

design and implement programs that reduce • 
the cost and increase the rate of adoption of 
new technologies by farmers (through adapting 
innovations to the specific context of an 
individual farmer; improving the accessibility of 
knowledge and information; reducing the risks 
associated with adoptions; and reducing errors 
in selecting or incorporating innovations into the 
farming system). 

12 11

increase adoption of new technologies through • 
effective product development (identify the 
benefits farmers are seeking, develop products 
that deliver those practical benefits, and develop 
an effective delivery model)

7 4

ensure extension objectives are complementary • 
to policy objectives and complementary 
packages of instruments are developed
facilitate information exchange between • 
regions, across commodity groups, and between 
researchers and end-users
investigate the implications of government  • 
policy (for example, policy relating to land use 
and interception) on water availability 

10

Improve our capacity to inform 4. 
planning of agricultural water use

National 
R

Regional 
R&D

Local E

understand energy-carbon-water footprints and • 
interactions (e.g. through lifecycle analysis) 9 6

understand climate change impacts on surface, • 
soil and subsurface (groundwater) water supplies

12
10

provide knowledge and tools to assist whole • 
farm water allocation planning and accounting
achieve improved synchronisation of water • 
supply and demand
develop new monitoring technologies (e.g. • 
remotely sensed data) and link with decision 
making

20 2

inform and develop planning decisions around • 
longer term forecasts of water availability 
investigate options for new irrigation areas• 
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Support the development of policy for 5. 
better water management

National 
R

Regional 
R&D

Local E

investigate the implications of government  policy • 
(for example, policy relating to land use and 
interception) on water availability 

10

anticipate landholder responses to water policy • 
implementation and the reasons for those 
responses
evaluate the implications of changes in the • 
amount and timing of water entitlements and 
emerging water markets (i.e. water availability) 
on productivity and economic and social viability

13 9

determine which policy instruments would be • 
best suited to achieve the desired water policy 
objective(s) and support development of water 
policy instruments
quantify the gains in water savings, water use • 
efficiency and/or water productivity from 
alternative water management strategies 
together with the costs of implementation of 
those strategies 

17 4

Manage agriculture to minimise 6. 
adverse impacts of water

National 
R

Regional 
R&D

Local E

develop strategies to maintain water supply from • 
rainfed agricultural catchments 
determine sustainable surface and groundwater • 
extractions
deliver irrigation technologies to improve salt • 
balances and manage storage of salt within the 
soil

10

develop other strategies for the prevention and • 
mitigation of salinity 
understand interactions between land • 
management systems, drainage systems and 
water quality
understand interactions between on-farm water • 
management (including retention systems) and 
hydrological processes

Next, we consider the RD&E capability available 
to deliver on these priorities before we propose 
recommendations for improving the effectiveness of 
the RD&E effort into water use in agriculture.
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Method 
An audit of RD&E capability in water use in 
agriculture was undertaken through a survey 
process. Data was collected from the major RD&E 
providers, including state agencies, CSIRO and 
universities. Respondents were asked to provide 
information on RD&E capacity (staff numbers), 
and levels of RD&E investment by discipline (R&D 
capability and investment) or by theme (extension 
capability).  They were also asked about major 
infrastructure, major research groupings and 
partnerships, RD&E priorities, and trends in RD&E. 
We were not able to survey every relevant RD&E 
provider. We were not able to survey private 
sector water use in agriculture RD&E providers. 
Private sector RD&E is nonetheless within scope 
for this strategy and considered throughout. Some 
universities did not respond to the survey making it 
difficult to obtain a clear picture of university RD&E 
capability in water use in agriculture. Assessment 
of private sector and university capability will 
be revisited in the implementation phase of this 
strategy. 

Summary of current capability and 
investment in water use in agriculture 
Table 5 shows an estimate of the number of full 
time equivalent staff (FTEs) in R&D (i.e. scientists 
and technical support) by major provider and 
grouped according to discipline (total of 365 FTEs). 
Administrative support staff are not included. 
Within the scope of water use in agriculture R&D 
as defined earlier, there is a similar size of research 
capacity in irrigation and rainfed agriculture. The 
largest numbers of scientists and technical support 
are in the agronomy, physiology and farming systems 
area, probably reflecting the production focus of 
much of the industry-funded R&D and following that 
investment.  Small irrigation engineering capacity 
figures reflect that a lot of this work is done in the 
private sector. The lack of data from the university 
sector contributes to a likely under-estimation of the 
water economic and social science capability relevant 
to water use in agriculture. Capability in ABARES is 
not captured in this survey. 

The state agencies have the largest RD&E capacity 
relating to water use in agriculture, with New South 
Wales, Victoria and Queensland each being of similar 
or larger scale to CSIRO.  

An ongoing concern is the erosion of the skills base 
as agricultural scientists trained and employed in 
the 1970s and 80s retire and these positions are not 
replaced. This is exacerbated by a dwindling numbers 
of younger people with postgraduate training and 
academic depth in agronomy, soil science, agricultural 
engineering and hydrology. This is occurring because 

of reduced university resources and skilled teachers 
in these disciplines, and by graduates viewing other 
vocational areas as more attractive. Specialists with 
field skills are becoming fewer as universities and 
research providers scale back field programs due to 
lack of resources.  

Table 6 shows the corresponding R&D funding, 
which equates to ~$153,000 per FTE (excluding 
overheads). The overall mean ratio of R&D provider 
investment funding to client funding is 1.46 to 1. There 
is a consistent trend of R&D providers investing the 
majority of the R&D funds. Research is being delivered 
through a collaborative and partnership approach 
based on co-investment. 

The 365 research and development FTEs are 
complemented by about 108 government agency 
extension FTEs (Table 7). Extension investment is 
greatest in the following theme areas: on-farm water 
infrastructure, irrigation planning and scheduling, 
water and productivity management in farming 
systems, and reducing the environmental footprint 
of water in agriculture. Approximately $13.3 million 
(plus overheads) is invested in the proportion of 
PISC agency extension staff working on water use 
in agriculture. The overall mean ratio of extension 
provider investment funding to client funding is close 
to 1 to 1, although there is significant variability 
across the capability areas (Table 7).  The ratio of 1 
government agency extension FTE to 3.4 R&D FTEs, 
and the commensurate investment reflects that private 
industry extension investment was not surveyed.  

The data suggests a total annual investment by 
PISC agencies, universities, CRCs and RDCs of 
$69.2M in water use in agriculture RD&E across 
Australia ($55.9M R&D plus $13.3M in extension).  
By comparison, the total RD&E investment in the 
grains sector is estimated to be $325 million (includes 
an estimate of private investment) of which 75% is 
sourced from public funds (National Grains Research 
Development and Extension Strategy 2010). That 
comparison reinforces that investment in water use in 
agriculture, which has a large public good component, 
is small in comparison to investment levered towards 
industry priorities. The $69.2 million investment in 
water use in agriculture RD&E reflects static funding 
over recent years despite the rising importance of 
water as a national priority. Investment into water 
reforms, infrastructure and water buy-backs are at an 
unprecedented level in Australia (e.g. the Australian 
Government Water for the Future investment of 
$12.9 billion), yet there is no program of supporting 
investment into water R&D.  Government can deliver 
improved public outcomes by increasing investment 
into water RD&E.   

RD&E capability
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Table 5. R&D capability from major research providers in water use in agriculture, 2009-10 (FTE is full 
time equivalents).

Water Use in 
Agriculture  

R&D discipline 
area

R&D FTEs (scientists plus technical)

Total 
R&D 
FTEs

NSW VIC QLD SA WA  TAS National

Major providers DPI DPI DEEDI
SARDI/
RSSA

DAF TIAR CSIRO *University

IRRIGATION

Irrigation engineering 1 2 1 1 0 0 1.6 9.9 16.5

Agronomy, physiology 
and farming systems

26.8 10 13 3 4 2.8 9.3 9.1 78.0

Surface hydrology 2 5 13 1 0.5 0 5.2 3.7 30.4

Groundwater 
hydrology 

0 2 10 1 0 1.9 1.2 16.1

Water quality 0 0 6.6 1 0.5 0 1.3 3.2 12.6

Water economics 1.4 0 1 1 1 0 1.1 3 8.5

Other 0 0 2 1 0 1.4 4.4

Irrigated subtotal 31.2 19 46.6 8 7 2.8 20.4 31.5 (166.5)

RAINFED 
AGRICULTURE
Agronomy, physiology, 
and farming systems

27.5 6 4.8 17 7 0 23 9.6 94.9

Surface Hydrology 5.5 7 0 0 5 0 5.6 2 25.1

Groundwater 
hydrology

1.4 6 0 0 4 0 0.5 0.3 12.2

Water quality 2.7 5 2 1 2 0 2 5.2 19.9

Water economics 1.4 1 0 1 1 0 2 0.6 7.0

Other 0 0 0 0 0 0.5 2.8 3.3

Rainfed subtotal 38.5 25 6.8 19 19 0 33.6 20.5 (162.4)

Spatial information 1 9 6 1 1 0 1.6 5 24.6

Social science 0 8 0 0 0 1 0.5 9.5

Other 2 0 0 0 0 0 2

TOTAL R&D FTEs 72.7 61 59.4 28 27 2.8 56.6 57.5 365

* Universities who responded to the survey were University of Southern Queensland, La Trobe University, 
Charles Sturt University, University of Adelaide, University of Melbourne and University of Sydney. 
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Table 6. Snapshot of Research and Development investment – water use in agriculture

Water Use in Agriculture 
R&D discipline area

Funding 
internal  

$M

Funding 
external  

$M

Total 
$M

IRRIGATION

Irrigation Engineering 2.12 1.26 2.38

Agronomy, physiology and farming systems 7.62 3.17 10.79

Surface hydrology 1.95 2.21 4.16

Groundwater hydrology 0.68 0.36 1.00

Water quality 0.33 0.93 1.27

Water Economics 0.7 0.47 1.17

Other 0 0 0

RAINFED AGRICULTURE

Agronomy, physiology and farming systems 8.54 6.2 14.74

Surface hydrology 3.1 2.62 5.71

Groundwater hydrology 1.96 0.93 2.89

Water Quality 1.88 1.97 3.85

Water Economics 0.95 0.84 1.79

Other 0.24 0.53 0.77

SPATIAL INFORMATION 1.95 0.84 2.76

SOCIAL SCIENCE 1.13 0.58 1.71

OTHER 0.38 0 0.38

TOTAL 33.2  22.7  55.9
 

Table 7. Snapshot of extension in water use in agriculture

Water Use in Agriculture 
Extension capability area

FTEs Funding

Internal  
$M

Funding

External  
$M

On-farm water infrastructure 21.0 1.9 0.6

Irrigation planning and scheduling 24.2 1.1 1.5

Farming systems (water management) 33.1 2.5 2.0

Reducing the environmental footprint of water in 
agriculture

15.1 0.2 1.7

Hydrology and climate 1.6 0.2 0

Measurement and accounting 6.8 0 0.6

Agricultural water use policy 6 0.8 0.2

Other 0 0 0

TOTAL 107.8 6.7 6.6
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There are approximately 50 currently enrolled PhD 
students and approximately $3M of investment in 
teaching and training in the water use in agriculture 
area. The majority of this teaching and training 
investment ($2.4M) is within New South Wales and 
Victoria. 

Funding for RD&E for water use in agriculture in 
Australia comes from a large number of investors, 
reflecting the complex institutional arrangements. 
Most of the investment comes from Australian 
federal and state government departments, the 
RDCs (including Grains, Meat and Livestock, Cotton, 
Dairy Australia, Grape and Wine, Rural Industries, 
and Horticulture Australia Ltd.), CSIRO and the 
CRCs (Irrigation Futures, Cotton Catchment 
Communities, Future Farm Industries).  

Large programs such as the Commonwealth Water 
for the Future Program are providing investment 
for extension, systems development, and training 
activities around irrigation infrastructure, irrigation 
planning, farm water management and property 
management in integrated farming systems 
throughout the Murray-Darling Basin. There are, 
however, difficulties with implementation, due to 
short windows of opportunity for expenditure and 
no funds allocated to underpinning R&D. There is 
significant opportunity to enhance these programs 
and provide cross-learning opportunities between 
states, regions and industries. 

There are a large number of joint ventures and 
other collaborations with some focus on water use 
in agriculture. Notable are the CRCs – Irrigation 
Futures (ceased operation 30/6/2010), Cotton 
Catchment Communities, and Future Farm 
Industries – the National Program for Sustainable 
Irrigation and the National Centre for Groundwater 
Research and Training. The state agencies have 
formal links with a number of universities as relevant 
to water use in agriculture: for example, the New 
South Wales Department of Primary Industries 
has links with Charles Sturt University (e.g. EH 
Graham Centre), the University of New England; the 
Queensland Department of Employment, Economic 
Development and Innovation (DEEDI) has close 
collaboration with the University of Queensland and 
the University of Southern Queensland; the South 
Australian Research and Development Institute 
(SARDI) has joint ventures with the University of 
Adelaide and University of South Australia. CSIRO 
has close relationships with many universities, some 
of the state agencies, and as a partner in the relevant 
CRCs.  

As noted earlier, significant R&D investment and 
collaboration on water use in agriculture has been 
focused around a small number of joint ventures 

during the last 5 years, including the CRC for 
Irrigation Futures and the National Program for 
Sustainable Irrigation – but these have now ended.   

Trends in Capacity to Undertake RD&E in 
water use in agriculture 

In the last 5 to 10 years there has been an overall 
decline of an estimated 15–30% in capacity to 
undertake R&D in this area in New South Wales, 
Victoria and Western Australia. CSIRO R&D 
capacity for water use in agriculture has decreased 
slightly over this time; skills are still available, 
however, and they could be redirected back to 
this area should external investment increase. In 
Queensland and South Australia, the capacity has 
remained stable (albeit small in South Australia) 
through collaborations and partnerships with the 
university sector, involvements in CRCs and state-
based investments. Some universities have increased 
their involvement in agricultural R&D, using funding 
from RDCs and developing regional partnerships 
with state agencies.

Overall, there has been an erosion of RD&E 
capability relevant to water use in agriculture 
because there has been inadequate funding to 
replace staff who have retired or left. Issues 
around job security, tenure, rates of pay and career 
opportunities need to be addressed, especially as 
the skills loss is set to accelerate in the coming few 
years. Additional funding is going to be required to 
turn around the progressive loss of RD&E skills. 

Maintaining an adequate skill base and critical mass is 
becoming increasingly difficult for research providers 
and this maintenance of capability increasingly 
requires:

coordination between providers and funders• 

coordination between different providers • 
within the context of specialisation and 
forming multi-agency teams

coordination with the universities regarding • 
where future demand for graduates will 
come and the skills and aptitudes which are 
important

national focus for R, regional for some R&D.• 

The future is likely to be a relatively small R&D 
cohort working in highly dynamic environment 
where priorities change rapidly – staff will have to be 
highly flexible, have great depth of knowledge as well 
as considerable breadth, understand the industries 
as well as the Australian environment, be very good 
communicators, and entrepreneurial. University and 
on-the-job training will have to reflect these needs 
and all stakeholders will have to work together to 
maintain and retain these few hundred individuals. 
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Overall, extension services in Australia are moving 
away from a traditional model of government 
delivery to include delivery through the private 
sector and through remote access training programs. 
This is occurring despite the fact that public 
extension services are able to focus on public good 
outcomes from better water management, including 
more effective sharing of water across consumptive 
and environmental needs. The private sector is 
not equipped and cannot be expected to deliver 
improvements in public good. The reduction in 
public extension services is not able to be replaced 
by the private sector.

In the last 5 to 10 years, New South Wales has • 
seen an increase in capacity in public extension 
through increased funding from large irrigation 
infrastructure programs. Current public 
extension investment is however, in real terms, 
significantly less than it was in the 1980s and 
1990s.

Victoria has moved from traditional extension • 
services such as drainage, salinity and nutrient 
mitigation more towards partnerships with 
the private sector and delivery of programs 
under authorities such as the Northern Victoria 
Irrigation Renewal Project and Catchment 
Management Authorities that focus on education 
about structural adjustment and property 
planning in water limited situations. There has 
also been increasing emphasis on the design of 
extension programs to increase their impact.

In Queensland and Western Australia there • 
has been a decline in extension and a loss of 
experienced staff as caused by fluctuations in 
funding. 

In South Australia, the number of private • 
consultants involved in irrigation extension has 
increased significantly since 2000. There has 
been effort on extending modern irrigation 
information and delivering training in new 
technologies and tools to irrigators. The South 
Australian government has since ceased funding 
agricultural extension.   

Farmers are increasingly using private consultants 
to provide agronomic and farm business advice. 
However, links between these consultants and those 
undertaking the R&D are not very strong. There 
is an increased influence of input suppliers (e.g. 
irrigation equipment suppliers) in providing farmers 
with advice with a product solution and sales focus. 
Grower groups and farming systems groups are 
now important in linking research with adoption 
of new practices. Maintaining extension capacity 
and effectiveness will require partnership with the 
private sector and sound accreditation mechanisms 

to encourage demand for improving water-related 
technical skills of farmers and their advisors. 

In the future, public funding for extension is likely 
to be focused on public benefit with industry 
funding plus user co-contributions supporting 
industry-wide benefits. Private good activities 
focusing on productivity gains that can generate an 
income stream will be user-pays. R&D outcomes 
relating to water use in agriculture will often have a 
significant public good component and may be best 
extended through the public sector. A wider range 
of partnerships than presently exist will need to 
be formed for coordinated delivery of extension – 
partnerships that link public and private providers 
and are flexible enough to support various co-
investment arrangements, methods and delivery 
mechanisms.  

Moving to the assessment of infrastructure relevant 
to water use in agriculture RD&E, there remains 
a strong regional network of research stations, 
sites and offices amongst the state agencies – 
even after previous rationalisation. CSIRO has 
capability relevant to water use in agriculture that is 
distributed in various locations around the country. 
Regional universities have some capability, although 
often limited to a very small number of individuals, 
the exceptions being the groups at the University of 
Southern Queensland and Charles Sturt University.  

There are existing major national centres for 
R&D on water use in agriculture. These have the 
potential to be ‘hubs’ for collaboration between 
agencies and efficient maintenance of the required 
research infrastructure (Table 8). Through links 
to the university sector, these centres have the 
potential to contribute high-level training of the next 
generation of RD&E professionals in an environment 
where they gain industry experience as part of their 
education. Such centres can be maintained if they 
are recognised as major facilities and supported 
through ‘preferred provider status’ or similar when 
investment decisions are being taken. This is not to 
underplay or suggest any withdrawal of support for 
smaller regional centres of capability; these have a 
major role to play in regional R&D and local E and 
should be supported as such.  They form a vital part 
of the national network of R&D infrastructure for 
water use in agriculture. 
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Future RD&E capability needs
An analysis of how the current capability aligns to the six RD&E priority areas was conducted to identify 
specific gaps in capability or over-resourcing: 

Table 9.  Future RD&E capability needs

RD&E objective Alignment of current capacity

Modernise irrigation systems and 
practices by developing flexible 
irrigation strategies that are designed 
around soil, crop and irrigation supply 
(quantity and quality) constraints

... continued 

Irrigation engineering RD&E capacity in the public sector is 
modest, but private sector engineering consulting companies 
add capacity, as do companies that manufacture and market 
irrigation equipment (albeit with a narrow focus). Generally, 
irrigation companies and growers are utilising private providers 
to design and implement infrastructure upgrades. The Australian 
Government is making very large investments in irrigation 
infrastructure modernisation but the lack of associated funds 
for R&D makes it difficult for R&D providers to support 
delivery of such programs and maintain capability. There is a 
need for national R and regional R&D around the design of 
next-generation irrigation systems including the public good 
environmental management aspects – but capability, and the 
funding to develop and sustain it, is inadequate. There is some 
specialisation in aspects of irrigation infrastructure with the 
University of Southern Queensland and DEEDI. 

Considering development of improved irrigation strategies, there 
is support for farmers through private irrigation agronomists 
and there is public sector capacity in farming systems R&D. The 
‘maximising productivity’ aspect of improved irrigation strategies 
is better supported than the more public good aspects reflecting 
the commodity based system of rural RD&E funding. The more 

Table 8.  Major national centres for R&D on water 
use in agriculture

State Major Locations Key R&D 
Providers

QLD Brisbane 
Toowoomba
Townsville

DEEDI, USQ, 
CSIRO

NSW/
ACT

Narrabri/Tamworth
Wagga Wagga
Yanco/Griffith
Black Mountain 
(ACT)

NSW DPI, CSIRO 
CSU, NSW DPI,  
NSW DPI/CSIRO
CSIRO

VIC Tatura
Mildura
Horsham 

Vic DPI, Uni of 
Melbourne 

SA Waite Campus, 
Adelaide

SARDI, Uni of 
Adelaide,  
CSIRO

WA Floreat, Perth Dept Ag and Food,  
UWA, CSIRO
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RD&E objective Alignment of current capacity

... continued agronomic capacity exceeds the capability available in aspects 
such as whole farm water management strategies.

There is capacity in the state agencies and CSIRO which could 
be supporting the irrigated agriculture sector (e.g. in farming 
systems, hydrology, water quality, and economics), but isn’t, 
because of lack of investment coinciding with the cessation of 
CRC for Irrigation Futures and Land and Water Australia. Some 
of this capacity will soon be lost. The private sector is likely to be 
able to meet demand for production focused irrigation science 
but national capability to support public good aspects of irrigation 
systems management is quickly eroding. Queensland, New South 
Wales, Victoria and the CSIRO need to be actively discussing 
the maintenance of irrigation RD&E capacity with each other 
and with investors as part of the implementation of this strategy. 
There is a clear need for RD&E investors to be actively involved 
in succession planning and national capability retention strategies.

Increase the productivity of water in 
rainfed agriculture by better adapting 
to seasonal variability in rainfall and 
maximising its use

There is some available R&D capacity aligned with this objective 
(Table 6), largely because of ongoing RDC investment and the 
leverage of provider agency resources. Private agronomists 
support productivity related extension whereas the government 
agencies are relied on for the public good aspects of water 
management in agriculture. National R capacity aligned with this 
priority area has a high reliance on a relatively small number of 
key individuals. Regional R&D capacity in some of the states is 
small, and capacity building would seem necessary along with 
good knowledge transfer mechanisms to ensure benefits are 
captured from R&D being done elsewhere in Australia. There is 
a clear need for future investment in extension services. Again 
there is a need for RD&E investors and providers to be working 
together on succession planning and national RD&E capability 
retention and growth strategies. The GRDC water use efficiency 
program is a good example of how capacity in national R, regional 
R&D and local E can be connected through design of a national 
program.

Facilitate getting knowledge into 
practice and building human capacity 
by designing and implementing 
programs that reduce the cost and 
increase the rate of adoption of new 
technologies by farmers

Public extension capacity in water use in agriculture (108 FTEs) 
appears small given that: the area it spans multiple commodity 
sectors, that water is a key determinant of production levels, 
that water scarcity is a major and growing issue in Australia, and 
that significant environmental impacts (e.g. salinity) are associated 
with the water balance of agricultural systems. Our capacity 
survey does not yet include private sector consultants that advise 
farmers on water management as part of their role. There are 
efficiencies to be gained through public-private partnerships, from 
better connecting extension professionals with those undertaking 
R&D, and from reducing fragmentation in delivery of water-
related extension. Public good aspects of water management will 
however require ongoing public sector extension capability. Such 
capability has eroded in recent decades and succession planning 
has been inadequate. New investment will be required.
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RD&E objective Alignment of current capacity

Improve our capacity to inform 
planning of agricultural water use by 
understanding climate change impacts 
on surface, soil and subsurface 
(groundwater) water supplies

Climate change impact analysis requires skills in numerical 
modelling and an understanding of multiple scientific disciplines.  
Some of the capacity to support this priority was not captured in 
our capability survey as these individuals are largely working on 
research that better matches the scope of the COAG national 
water knowledge and research strategy. There has been sufficient 
government research investment in recent years to maintain 
hydrological capability, although much of the capability has not 
been closely aligned with agriculture. There are pockets of 
excellence in small groups with high degree of specialisation and 
expertise. Drought conditions and coal seam gas developments 
have emphasised the need for more research into groundwater 
management and quality at the farm level. There is currently a 
shortage of groundwater hydrologists because of demand from 
the mining industry and non competitive rates of pay in public 
sector research agencies. The larger private consulting firms 
also maintain R&D capability relevant to this priority. Overall, 
capability to meet this RD&E priority area is in reasonable 
alignment but will require increased levels of government 
investment to move and retain capability in the agricultural 
domain and to replace skills that will be lost during the next 
decade. Postgraduate training opportunities are critical to ensure 
succession.

Improve our capacity to inform 
planning of agricultural water use 
by developing new monitoring 
technologies (e.g. remotely sensed 
data) and link with decision making

Addressing this priority requires capability in multiple 
disciplines. Capability in plant and soil water relations R&D 
has been gradually eroding, and with it skills in monitoring and 
interpreting soil and plant water status. There has however 
been private sector investment in monitoring technologies 
for soil and plant water. Advances in remote sensing and in 
information technologies have been rapid – there are a small 
number of specialists in remote sensing leading national R, and 
sufficient capability in IT. A key part of achieving this objective 
is people with a good understanding of user (farmer) needs and 
what is appropriate technology and method of communication. 
The uptake of soil water monitoring and irrigation scheduling 
technologies for example has been poor, suggesting the user 
needs have not been well understood. Overall the component 
parts of the required capacity are probably available (albeit reliant 
of a small number of key individuals), the limitation is often the 
skills to assess the user needs, decide worthwhile objectives, 
form multidisciplinary teams and lead the projects to completion. 
The capacity limitation is often having leaders with the depth 
of scientific understanding combined with the knowledge of 
user needs and the ability to run multi-discipline, multi-agency 
projects. R&D providers and investors need to work together to 
develop these skills in our future project leaders. 
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RD&E objective Alignment of current capacity

Support the development of policy 
for better water management by 
evaluating the implications of changes 
in the amount and timing of water 
entitlements and emerging water 
markets (i.e. water availability) on 
productivity and economic and social 
viability

There is capacity relevant to this priority in the farming systems, 
hydrology, water economics and ‘other’ categories of our RD&E 
capability survey.  This is also an area where secondments of 
scientists to government policy groups has been utilised. Analysis 
of implications of changed policy on productivity is the area 
where most capability currently exists. Capability to analyse 
economic implications is in shorter supply in the public sector 
although ABARES is an exception and the larger state agencies 
and CSIRO can deploy capacity when there is project funding to 
do so. Economic capacity is also sought to undertake cost:benefit 
analysis of alternative water management strategies to support 
policy development. Private consulting companies also have 
agricultural and resource economics capability. There is social 
science capability in the university sector but it is fragmented. 

Overall, there is capability that can be deployed to this priority 
area but the national capability is fragmented and would need to 
be pulled together to form high quality teams who can engage 
with both policy makers and industry.  As above, the capacity 
limitation is often having leaders with the depth of scientific 
understanding combined with the knowledge of user needs and 
the ability to run multi-discipline, multi-agency projects.
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The national roles of the key providers of RD&E 
in water use in agriculture have been assessed 
using the following categorisation: a major national 
role (major) equates to a significant RD&E effort 
at national scale; a supporting role (support) at 
national level entails undertaking some RD&E but 
with other agencies providing the major effort; and 

Table 10.  The national roles of key providers in water use in agriculture RD&E. 

A major national role (major) equates to a significant RD&E effort at national scale; a supporting role 
(support) at national level entails undertaking some RD&E but with other agencies providing the major effort;  
and (link) reflects undertaking little or no RD&E in the specified area and instead accessing information and 
resources from other agencies.

Key:  Private = Private sector, Uni’s = universities, QLD = Queensland, NSW = New South Wales, VIC 
= Victoria, Tas = Tasmania, SA = South Australia, WA = Western Australia, and Fed = federal agencies 
(ABARES, ABS, BoM). 

RD&E objective 1 – Modernise irrigation systems and practices 

Major Support Link

National R CSIRO, QLD, SA, Uni’s Fed, NSW, Private, VIC, 

WA

Tas

Regional R&D NSW, Private, SA, VIC, 

WA

CSIRO, Fed, QLD, Uni’s Tas

Local E NSW, QLD, VIC, WA Private, SA CSIRO, Tas, Uni’s 

RD&E objective 2 - Increase the productivity of water in rain fed agriculture 

Major Support Link

National R CSIRO NSW, Fed, QLD, SA, 

Uni’s, VIC, WA

Private, Tas

Regional R&D NSW, QLD, SA, VIC, 

WA

CSIRO, Private, Tas, 

Uni’s 

Fed

Local E NSW, QLD, VIC, WA Private CSIRO, SA, Tas, Uni’s

RD&E objective 3 - Facilitate getting knowledge into practice and building human capacity

Major Support Link

National R Uni’s CSIRO, NSW, QLD, 

VIC, WA 

Private, SA, Tas

Regional R&D VIC NSW, Private, QLD, 

Uni’s, WA 

CSIRO, SA, Tas 

Local E NSW, Private, QLD, 

VIC, WA

SA CSIRO, Tas, Uni’s 

National provider roles and specialisation
(link) reflects undertaking little or no RD&E in the 
specified area and, instead, accessing information 
and resources from other agencies.  Table 10 shows 
the agency views of their national role in water use 
in agriculture R&D (major role, supporting, or link 
only). Roles are indicated for each of the (upper 
level) priority RD&E objectives.
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RD&E objective 4 - Improve our capacity to inform the planning of agricultural water use 

Major Support Link

National R CSIRO, NSW, Uni’s, 

VIC, WA 

QLD, SA Private, Tas

Regional R&D NSW, SA, VIC, WA CSIRO, QLD, Uni’s Private, Tas

Local E NSW, QLD, VIC, WA SA CSIRO, Private, Tas, 

Uni’s 
 
RD&E objective 5 - Support policy for better water management 

Major Support Link

National R CSIRO, Fed, NSW, 

Uni’s, WA

Private, QLD, VIC SA, Tas

Regional R&D NSW, VIC, WA CSIRO, Fed, Private, 

QLD, Uni’s

SA, Tas

Local E NSW, WA QLD, VIC CSIRO, Fed, Private, SA, 

Tas, Uni’s

Adopting the major-support-link national roles in an 
effort to provide alignment between RD&E providers 
has the potential to reduce unnecessary overlap 
or duplication between agencies and jurisdictions 
and may help improve coordination. Adopting the 
national roles as part of nationally coordinated water 
use in agriculture RD&E would have programs being 
delivered recognising the value of existing expertise 
and infrastructure and the agreed national roles 
above. Agencies with a ‘major’ role in an area of R, 
D or E would be expected to actively engage with 
other stakeholders, including providers in ‘support’ 
or ‘link’ roles, to identify R, D or E priorities (i.e. 
cross-jurisdiction, cross-agency, inclusive of end 
user process for prioritising RD&E investment). 
They would be expected to engage with all ‘support’ 
and ‘link’ agencies to enhance collaboration and 

Opportunities for increasing the  
effectiveness of RD&E

cooperation and to ensure best use of resources, 
and to engage with ‘link agencies’ to understand 
their priorities and endeavour to support them 
where possible. 

Agencies in ‘support’ or ‘link’ roles would be 
expected to be proactive in identifying their own 
requirements and priorities, investing in linkages with 
agencies with ‘major’ national roles, and contributing 
local expertise and facilitation to help connect 
national R, regional R&D and local extension.  

Appropriate institutional arrangements, over and 
above the adoption of national roles as described 
above, need to be put in place to provide national 
leadership and coordination of water use in 
agriculture RD&E. Such arrangements are considered 
below. 

 The Strategy

The opportunities for increasing effectiveness of 
RD&E on water use in agriculture and a plan for 
change are described below by summarising the 
main components of the proposed strategy and then 
proposing a series of actions:  

Ensure an ongoing process of prioritisation of 1. 
RD&E on water use in agriculture by end users 
and other stakeholders

Reverse the decline in funding for water use in 2. 
agriculture RD&E

Improve coordination and collaboration in 3. 
RD&E on water use in agriculture to improve 
effectiveness and economic efficiency

Lead processes for improved coordination • 
between RD&E provider agencies

Support improved coordination between • 
RD&E investors

Identify and lead the establishment of high • 
priority cross sector water use in agriculture 
RD&E programs
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Link national R with regional R&D4. 

Facilitate RD&E programs with linked national • 
and regional components

Facilitate development and use of enabling • 
technologies (e.g. collaboration tools and 
spaces) to link across national, regional and 
local scales

Establish better connection between the • 
primary industries sector and the national 
water reform process

Enhance international engagement to gain • 
more national benefit from overseas research

Enhance knowledge transfer, extension and 5. 
practice change

Support farmer-led innovation and practice • 
change 

Lead an annual research extension and • 
practice change forum 

Encourage accreditation for private • 
consultants/advisors to improve skill levels

Trial a knowledge brokering service for • 
Government 

Reduce transactional costs in cross-sector RD&E6. 

Contribute to implementation projects that • 
seek to reduce RD&E transaction costs, e.g. 
by streamlining IP and legal agreements

Monitor and analyse transaction costs in • 
water use in agriculture RD&E programs and 
projects

Encourage investors and providers to work 7. 
together to maintain essential RD&E capability

Monitor the national capability required • 
for high priority water use in agriculture 
RD&E and help facilitate its maintenance or 
development  

Action this strategy and, in doing so, provide 8. 
national leadership and support for RD&E on 
water use in agriculture 

Establish a national water use in agriculture • 
RD&E coordination committee

Appoint a national coordinator of water use • 
in agriculture RD&E at the national level. 

Actions
This section provides recommended actions for 
improving the effectiveness of cross-sector RD&E 
in water use in agriculture. The section commences 
with actions pertaining to R&D before moving 
to extension and practice change.  The nature of 
the actions and the processes needed for their 
implementation build a case for strengthening 
national coordination, investment and leadership. A 
brief rationale is given for each action, although many 
are self explanatory and follow directly from the 
aims of the strategy as outlined earlier. These actions 
are to be implemented by a national water use in 
agriculture RD&E committee, as described below.

Ensure an ongoing process of prioritisation 1. 
of RD&E on water use in agriculture by end 
users and other stakeholders 

Prioritisation

Effective prioritisation of RD&E effort is a 
prerequisite to making the best use of limited 
resources. Earlier in this strategy we proposed a set 
of priority objectives for national R, regional R&D 
and local extension. Investors such as RDCs, state 
agencies, CSIRO and the university sector spend 
considerable time and effort setting R&D priorities 
and do so within the framework provided by the 
national research priorities. RDCs in particular 
have a very large influence on setting the RD&E 

priorities for the primary industries sector. Priority 
setting efforts need to be ongoing. They need to 
encompass input from the breadth of providers and 
users of R&D on water use in agriculture, they need 
to comprise an amalgamation of priorities set at a 
regional level, and they need to adequately reflect 
public good issues. A high level of coordination 
between different research investors (e.g. between 
different RDCs, and between RDCs and other 
investors) is clearly important to the balance of 
RD&E on water use in agriculture.  

Action (1)
Facilitate an ongoing process of formulation 
of national research priorities in water use in 
agriculture – this process should involve industry, 
multiple RDCs, the major research providers, 
government departments, the university sector, 
and the other major users of national water use in 
agriculture research.

Reverse the decline in funding for water use 2. 
in agriculture research, development and 
extension 

Current arrangements for funding agricultural and 
natural resource management (NRM) research 
systematically under-invest in generic, cross-cutting, 
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public good activities, including many aspects of 
water-related research (Productivity Commission, 
2007). Investment into water reforms, infrastructure 
and water buy backs are at unprecedented levels 
(e.g. Australian Government Water for the Future 
program is investing $12.9 billion) and yet there is 
no program to support investment of funds into 
primary industries water research, development 
or extension. Significant public benefit would 
come from developing and adopting new water 
management technologies.  

Total investment in water use in agriculture RD&E is 
calculated in this strategy as $69.2M per year. This 
is very modest, given the continuing importance of 
water management in Australian agriculture, the 
relevance to multiple commodity sectors, and the 
important aspects of public good. There has been 
an erosion of RD&E capability relevant to water use 
in agriculture because there has been inadequate 
funding to replace the skills loss that has been 
occurring – a loss set to accelerate in the coming 
few years. With an aging research workforce and 
evidence of an increasing skills deficit, there may 
already be insufficient capacity in the rural sector to 
develop and adopt innovations at the desired rate 
(Rural Research and Development Council, 2011). 
Declining support for public RD&E is of concern 
because of the long time lag between research 
investment and desired outcomes. 

Additional investment is going to be required to turn 
around this progressive loss of RD&E skills in cross-
cutting areas such as water use in agriculture. 

Action (2)
Describe and champion the value proposition 
for increased investment into the RD&E that will 
contribute to improved management of water in 
Australian agriculture.

 

Improve coordination and collaboration in 3. 
RD&E on water use in agriculture to improve 
effectiveness and economic efficiency 

Provider collaboration

The following recommendations are to enhance 
collaboration and coordination between Facilitate 
an annual research provider forum for the major 
national research agencies and institutions 
contributing RD&E on water use in agriculture, 
complemented by a series of inter agency/inter 
jurisdictional visits. The intent is to implement 
a specific coordinated national level process to 
facilitate knowledge transfer between agencies 
using the mechanisms below. This could include, for 

example, transfer of technologies developed as part 
of the national research effort to agencies involved 
in regional RD&E, or from agencies that are national 
leaders in their speciality to agencies that are in a 
support or link role. 

An annual research provider forum is recommended 
for the purposes of:

exchanging knowledge that will help in • 
coordination and collaboration

showcasing capability, technologies, • 
infrastructure, and processes relevant to 
water use in agriculture RD&E

input into RD&E priority setting• 

reporting against national water use in • 
agriculture RD&E goals. 

Action (3)
Facilitate an annual research provider forum 
for the major national research agencies and 
institutions contributing RD&E on water use in 
agriculture, complemented by a series of inter 
agency/inter jurisdictional visits.

Investor collaboration

Just as coordination between research providers 
is important for efficient and effective delivery of 
R&D, so is coordination and cooperation between 
research investors. It is essential that investors work 
closely and collaboratively with each other and with 
other stakeholders such as industry, government, 
CSIRO and the university sector.  Obvious areas are 
in developing a truly national set of RD&E priorities 
for water use in agriculture and in facilitating 
and funding a national program of water use in 
agriculture RD&E. The larger PISC agencies that 
provide RD&E capability are also very significant 
RD&E investors.   

Action (4)
Facilitate an annual research investor forum 
with the purpose of bringing together the 
various investors in RD&E in water use in 
agriculture to coordinate investment priority 
setting, coordinated program development 
and approaches to achieving beneficial practice 
change. Participants should include DAFF, 
DSEWPC, NWC, MDBA, the relevant state 
agencies, CSIRO, multiple RDCs, ACIAR, and 
industry.
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Facilitate development of cross-sector water use in 
agriculture RD&E programs

There are numerous RD&E investors with interest in 
water use in agriculture. Some of the research is not 
commodity-specific but is ‘cross-cutting’ in nature 
with relevance to multiple agricultural industries. 
Water use in agriculture research is often squarely 
in the public good domain. Research providers 
sometimes find it difficult and resource intensive to 
build cross-cutting programs that require multiple 
research investors (each with their different 
priorities, systems and processes) to participate. 
Actively facilitating development of cross-sector 
programs, where they are appropriate, by working 
closely with RDCs and other investors, will increase 
efficiency. 

Action (5)
Identify and lead the establishment of high priority 
cross-commodity sector water use in agriculture 
RD&E programs involving multiple cooperating 
investors (e.g. multiple RDCs).  

Linking national R, regional R&D and local E

Although the old ‘linear’ model of technology 
transfer from publicly funded research through to 
government extension has eroded, there is still a 
need to connect national R, regional R&D and local 
E if our management of water use in agriculture is to 
keep up with world’s best practice. That the number 
and diversity of participants in this has grown means 
that effective linking of these participants though 
a national approach has become more important. 
Innovative programs with national leadership and 
coordination and that include both national research 
components and regional R&D projects offer one 
way forward. The Grains Research and Development 
Corporation national water use efficiency initiative 
is an example.  Generating more opportunities for 
dialogue for end-users of water use in agriculture 
R&D and those providing the R&D is also a priority 
and a program of well coordinated workshops would 
be of value.  

Action (6)
Facilitate the wider usage of the model used 
by Grains RDC (for example, in the water 
use efficiency program) where the research 
program comprises a national R component 
linked with multiple regional R&D projects and 
where regional priorities help shape the national 
program. 

Action (7)
Facilitate development and use of nationally 
coordinated enabling technologies (e.g. 
collaboration tools and spaces) to help link RD&E 
providers, facilitating interaction and knowledge 
exchange across national, regional and local scales, 
and across R, D and E. 

Agriculture and NRM

Catchment Management Authorities (CMAs) 
and their equivalents are important investors 
in agricultural practice change and support 
investigations relevant to management of water 
use in agriculture. There is room to improve the 
connections between CMAs with their investment 
in natural resource management and RD&E that is 
managed through the primary industries portfolios 
and delivered through RDCs and state agencies. 
Funds for on-ground implementation of NRM 
programs are also opportunities for implementation 
of practice changes that have been identified as 
beneficial through regional R&D on water use in 
agriculture.   

There are also gains to be made by facilitating better 
connection between the ‘primary industries sector’ 
(including DAFF, state agriculture and primary 
industries departments, university agriculture 
faculties and industry) and the national water reform 
process for more effective policy development and 
water-related RD&E. Such connection between 
‘water’ (policy and research) and agriculture will help 
in finding balance and efficiency between the use 
of water to maintain food security and to maintain 
critical river, wetland and estuarine ecosystems. 

Action (8)
Facilitate better connection of the primary 
industries sector with NRM programs and with 
the national water reform process by active 
engagement with the Australian Government 
Department of Sustainability, Environment, 
Water, Population and Communities (SEWPaC) 
and NWC and MDBA to achieve more effective 
policy development and water-related RD&E.  

International opportunities

It is vital that Australian researchers continue to 
position themselves strongly in the international 
innovation network – assessing suitable technologies 
and adapting them to local circumstances to 
address Australian issues will add value to the 
national research effort. Global linkages need to be 
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supported and funded if we are to access world-class 
technology, knowledge, people and capital. 

Action (9)
Facilitate increased engagement with international 
partners that have an interest in water use in 
agriculture RD&E through a coordinated national 
approach using mechanisms such as hosting 
international delegations, removing non-financial 
barriers to researcher mobility and facilitating 
bilateral agreements. 

Knowledge transfer, extension and practice 4. 
change 

This strategy seeks to improve access to knowledge 
from water use in agriculture R&D for those 
undertaking extension or providing advice to farmers 
and other water users. Implicit is effective links 
between national R, regional R&D and local E. The 
following mechanisms are recommended: 

Support farmer-led innovation and practice change

Farmer-led innovation and practice change is at 
the forefront of agriculture in Australia.  Effective 
facilitation of farmer-to-farmer learning and 
technology exchange between researchers and 
farmers is exemplified by various existing programs 
that should be supported and extended. Examples 
are (a) the knowledge exchange facilitation by 
Grains Research and Development Corporation, 
which includes advisor and grower research update 
workshops and (b) the suite of mechanisms used by 
Meat and Livestock Australia which includes 
 producer workshops, information days, electronic 
newsletters, and tools and calculators for growers. 
Similar approaches need to be taken to support 
farmers in managing water to maximise water 
productivity, in the awareness that for farmers some 
of the most trusted information comes from other 
farmers.  

There is a need for irrigation farmers to engage 
with the latest knowledge and technologies to 
boost productivity and efficiency of water use. A 
national irrigation systems comparisons learning and 
knowledge sites initiative has been proposed by the 
National Program for Sustainable Irrigation. This 
is intended to enable farmers to work with people 
whom they trust and in their local environment 
to build additional skills and confidence in water 
management. This is aimed at providing information 
of the quality that is required for farmers to consider 
the business investment merits of upgrading their 
irrigation systems. This will link with infrastructure 
projects and be led by local farmers and irrigation 
experts. About 10 sites are proposed around 

Australia, covering a range of crops and regions 
to compare and develop various water delivery 
and application systems. The idea is to capture the 
knowledge and experience from the sites and make 
it accessible to other irrigators and to the irrigation 
industry. This strategy supports the implementation 
of such a network and that it be resourced and run 
as a farmer led collaboration. 

Participatory R&D approaches have proven 
effective over some years now. With such an 
approach, researchers partner with farmers and 
extension professionals in a ‘co-learning’ approach 
to address specific issues identified by local 
people.  Participative research can have quite high 
transaction costs (e.g. time spent in meetings and 
negotiating agreement between stakeholders) but 
the benefits can be greater than the costs when well 
executed and in situations where such an approach 
is appropriate. Participatory research can, however, 
get caught by short term funding cycles, causing 
pre-mature cessation of projects such that the full 
potential benefits are not realised. More and longer-
term participatory research into high priority areas 
of water R&D would be advantageous. 

Action (10)
Work with industry partners and the Australian 
Government to create programs that build 
landholder knowledge on the management 
of water using a combination of mechanisms 
including the following: 

Facilitate opportunities for farmers to learn a. 
strategies for managing water and maximising 
use efficiency and water productivity from 
other farmers and to discuss the business 
merits of different approaches.  Implement 
a coordinated approach with multiple RDCs 
contributing, using the mechanisms that they 
are currently applying, to ensure that water 
use in agriculture content is part of farmers 
learning from farmers nationally.

Use farms undergoing investment in b. 
infrastructure upgrades to establish an 
irrigation learning site network, such that a 
network of properties around the country are 
identified and could be visited by other farmers 
and extension professionals to learn from and 
communicate what has been achieved. 

Encourage long-term participatory research c. 
into high priority issues in water use in 
agriculture, where researchers partner 
with farmers and extension professionals to 
undertake programs of measurement and 
analysis at the scale of the farm, such that these 
sites are of enduring value as places where 
others can come and learn. 
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Link extension and practice change professionals

Extension and practice change professionals 
influencing water use in agriculture are 
geographically dispersed and many operate from 
small private businesses. There is much to be gained 
by facilitating the collective input of this group into 
national RD&E priority setting and the process of 
making better linkages between national R, regional 
R&D and local E.  

As observed earlier, there is a large and increasing 
private sector contribution to the range of 
providers of advice and information to farmers. 
The connection between these private advisors and 
the public agency and university sector providers 
of R&D is often weak. Enhancing this linkage can 
improve practice change and the adoption of new 
technologies as well as having a positive influence on 
the setting of R&D priorities. 

 Note that actions 3, 4 and 11 are all linked and 
the annual forums will be coordinated to maximise 
linkages across the R, D and E domains.

Action (11)
Facilitate an annual extension and practice change 
forum that brings together both public and private 
extension/advisory professionals with an interest 
in water use in agriculture.  Provide input into 
RD&E investment priority setting, coordinated 
program development and approaches to 
achieving beneficial practice change. 

Enhance the quality of advice

First-point-of-contact with farmers on water-related 
issues can often be equipment suppliers, commodity-
funded industry officers, and water supply company 
staff (for example), who can be influential in on-farm 
management strategies. Given this influence, there 
is a need for increasing the standards and skills of 
these people so farmers receive messages that are 
technically accurate, relevant to the local industry 
and region, and based on sound science. This will 
require the resourcing of training and capacity 
building for the providers of advice.  There does, 
however, need to be motivation among these staff, 
and others in private and public extension to up-skill. 
Irrigation Australia Limited have been active, for 
example, in developing a standards and certification 
program for first-point-of-contact professionals. 

Action (12)
Help improve the water-related technical skills of 
advisors (including private consultants, extension 
staff, commodity based advisors, equipment 
suppliers, and water authority staff) and help 
purchasers of advice on water use in agriculture 
to be well informed, by supporting Irrigation 
Australia Limited (IAL) in its implementation of a 
non-mandatory advisor accreditation framework. 

Knowledge brokering for government

Research in water use in agriculture has to be 
understandable and interpretable by people working 
in public policy as well as various other end users. 
There is also an opportunity to better connect 
water users or practitioners (farmers, extension 
officers, researchers) and the people who set water 
policy. Success in brokering water knowledge for 
government and connecting water practitioners and 
policy makers will help maximise outcomes from 
research on water use in agriculture.

Action (13)
Trial a science knowledge brokering service for 
government and other end users interested 
in water use in agriculture. This knowledge 
brokering will be best delivered as a facilitated 
direct interaction between scientists and end-
users on a case-by-case basis (to complement 
wider science communication efforts). Seek 
an agreed funding model with the Australian 
Government and participation agreements 
with the major providers of national research: 
i.e. CSIRO, the university sector, and state 
government research agencies. 

Reduce transactional costs in cross-sector 5. 
RD&E 

The transaction costs of delivering research, 
especially on cross-cutting issues such as water use 
in agriculture, have become high, partly because 
of the many individual funding schemes for RD&E, 
which essentially dilutes the total funding pool and 
means that many funding initiatives are sub-scale 
with short time horizons. As a result, research 
providers spend time and resources trying to build 
the funding base necessary to undertake larger scale 
R&D projects to address major national challenges 
and opportunities. This increases the transaction 
costs of research. Fewer, larger, longer-term grants 
or investments are needed if we are to address many 
of the challenges (and opportunities) facing Australia. 
Further, many of the funders have their own 
administrative and reporting requirements, which 
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increases transaction costs, makes coordination 
difficult and results in inefficiencies for users. 
As the number of funding bodies and initiatives 
grow, each brings with it different application and 
reporting protocols, dependent on different contract 
management and evaluation.  

Typically, a single agricultural research project can 
be part of a CRC and be partly funded by an RDC 
and the research provider. This can mean reporting 
at multiple levels to satisfy the individual governance 
needs of the three stakeholders. Yet, all these fund 
sources are mostly about investing public money. 
Major problems requiring a large-scale response 
can be difficult to put together under competitive 
funding programs offering small amounts of funding 
for short-term research. 

Transaction costs can be lowered through sharing 
and uniformly adopting best practices in project 
proposal/specification, in project reporting, in 
standardising contracts and speeding up the 
contracting processes, in adopting a common 
approach to assess and measure the impacts of 
RD&E, in sharing knowledge with, and engaging with, 
stakeholders and in adoption of IT technologies 
such as on-line project management systems, 
web delivery, data portals etc. For example, most 
individual RDCs currently have their own specific 
forms, processes, and on-line delivery systems, 
which adds complexity for R&D providers who deal 
with multiple RDCs and other investors. 

The PISC R&D sub-committee has implementation 
projects underway to complement the national 
RD&E sector and cross-sector strategy 
development. These projects are designed to 
address issues common to all of the strategies and 
include: guidelines for delivering the framework, 
intellectual property, harmonisation, investment data 
and portfolio oversight, knowledge management 
and extension. Issues being addressed include 
streamlining of legal agreements and best practice 
for evaluation of RD&E programs and projects. 

Action (14)
Actively contribute to PISC R&D sub-committee 
projects that seek to reduce RD&E transaction 
costs, including by streamlining legal agreements, 
management of intellectual property, knowledge 
management and evaluation. 

Action (15)
Monitor transaction costs in relation to 
establishing and running water use in agriculture 
RD&E programs and projects and provide analysis 
of where such costs can be reduced. 

 

Implement steps to ensure investors and 6. 
providers work together to maintain R&D 
capability and capacity 

Building and maintaining the required national water 
use in agriculture RD&E capability is essential and 
is urgent, given the loss of skilled staff that has 
been occurring. RD&E investors and government 
must accept shared responsibility for the sustaining 
of essential capabilities in water use in agriculture 
RD&E. This requires more strategic approaches, 
stronger partnerships, better succession planning 
and increased funding.  

In quite a few R&D agencies there is no longer 
the critical mass to build large teams with internal 
succession opportunities. If short term project 
cycles for R&D skills continue then there is the 
need for a better system of national level retention 
with more processes to look after talent. It needs 
to be understood that we just can’t buy high 
quality research skills ‘off the shelf’ and we need to 
recognise and support the scientific cohort in ways 
that foster its attractiveness as an occupation.  

Implementation of this strategy should include the 
monitoring of RD&E capability (including the private 
sector) in water use in agriculture on a 3-yearly basis 
and a rigorous examination of trends in capacity 
and capability. This monitoring and analysis process 
needs to be closely connected with industry and 
with the Council of Deans of Agriculture. The 
implementation committee should work to lead 
and facilitate open dialogue between research 
providers and with funders on the maintenance of 
viable research capacity, such that this is an explicit 
consideration in priority setting and investment 
decision-making, and that forward signals of likely 
future demand and supply for specific research 
capacity are communicated. 

Action (16)
Monitor the national RD&E capability relevant to 
water use in agriculture and implement steps to 
ensure parties work together to build the RD&E 
capability required to meet future needs.   

Implement arrangements to provide national 7. 
leadership and support for RD&E on water 
use in agriculture and to action this strategy  

There is a clear need for institutional arrangements 
that will provide the coordination, investment and 
leadership at a national level in RD&E on water 
use in agriculture. Institutional arrangements to 
provide national leadership and support for RD&E 
on water use in agriculture should be supported by, 
and accountable to DAFF, DSEWPC and their state 
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equivalents and engaged (inside) in the national water 
reform process. Institutional complexity and the 
lack coordinated national leadership and investment 
for RD&E on water use in agriculture is a causal 
factor in the current fragmentation of investment 
and delivery. Implementing a national process of 
coordination in investment and delivery of water use 
in agriculture RD&E is essential.  

Enhanced institutional arrangements to support 
water use in agriculture RD&E are needed to achieve 
the following:

 Promote co-ordination, co-operation and • 
communication in research and development 
pertaining to water use in agriculture – 
facilitating and leading a coalition of the 
nation’s leading RD&E providers

Improve the connection between the • 
‘primary industries sector’ (including DAFF, 
state agriculture and primary industries 
departments, university agriculture faculties, 
and industry) and the national water reform 
process

Be inclusive of both rainfed and irrigated • 
agricultural systems recognising that 
agricultural land use is both a major supplier 
and consumer of water

Establish the RD&E needs and priorities • 

Connect science end users and science • 
providers

Stimulate and fund research and adoption • 
according to priority 

Support both basic and applied science• 

Promote effective transfer of information and • 
technology 

Enhance knowledge and capacity-building • 
within the (cross) sector.

Provide links to, and enhance the national • 
benefit from, the international RD&E effort

Implement this national strategy on water • 
use RD&E in both irrigated and rainfed 
agriculture.

The findings of the Productivity Commission 
investigation of Rural Research and Development 
(Productivity Commission, 2011), the Rural Research 
and Development Council strategic investment plan 
for rural R&D (Rural Research and Development 
Council 2011), and the COAG national water 
knowledge and research plan (still being developed) 
may influence Government decisions on the future 
institutional and investment landscape for water use 
in agriculture RD&E.  Such decisions will be taken at 
whole of government level considering issues beyond 
the scope of this strategy. 

Next, we recommend arrangements for the 
implementation of the actions identified in this 
strategy, recognising that these may need to be 
reassessed if the Government changes the model of 
delivery of rural RD&E in Australia (e.g. implements 
new arrangements that mandate responsibility for 
coordination of cross-sector RD&E to a particular 
institution).

Coordination Committee
It is recommended that

… a national water use in agriculture 
RD&E coordination committee be 
established to implement this strategy, 
including the actions outlined above.

The structure of the proposed arrangements is 
detailed in Box 2. The committee would largely 
mirror the working group that developed this 
strategy but with expanded Australian Government, 
industry and RDC representation. 

The role of this committee is to further develop 
and advance the actions of this strategy.  In addition 
the committee will liaise with the PISC R&D 
Subcommittee, establish and oversee working 
groups, monitor risks, monitor progress in 
implementing the strategy, and monitor the value 
and effectiveness of the strategy for participating 
agencies.

It is recognised that the implementation of 
this strategy cannot be in isolation from the 
implementation of the various other national RD&E 
framework strategies. Strategies are still being 
completed and other working groups are developing 
recommendations regarding, for example, national 
extension and harmonisation of procedures such 
as legal and intellectual property agreements. 
There will be ongoing monitoring of progress in 
implementation of this water use in agriculture 
strategy and with the national primary industries 
RD&E framework. 

Appointing a coordinator

The national water use in agriculture RD&E 
coordination committee may choose to employ a 
national water use in agriculture RD&E coordinator 
to lead coordination in investment and delivery of 
water use in agriculture RD&E at the national level. 
The roles of the coordinator would be to:

identify cross sector RD&E priorities• 

Implementation
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identify opportunities for collaboration• 
connect capabilities• 
identify opportunities for resource sharing• 
facilitate linkages between RDCs• 
help broker collaborative investments and R&D • 
delivery
monitor RD&E capabilities• 
advance priority actions. • 

The coordinator would be hosted within one of the 
participant organisations and accountable to the 
national water use in agriculture RD&E coordination 
committee. The coordinator could be full or part 
time.  The host agency would also provide basic 
administrative support. 

Feedback during the strategy development indicated 
that agencies did not have the financial resources 
to fund a coordinator. A priority for the committee 
would be to develop a value proposition and funding 
model by June 2012. Governance arrangements 

would be best determined once the funding model is 
clear.

Working Groups

Working groups will be formed to advance specific 
actions of the strategy. For example to run the 
RD&E prioritisation process, the investor, provider 
and extension forums, and/or development of 
specific cross-sector programs. Working groups 
would be chaired by a member of the steering 
committee, but their membership could include 
people from outside the steering committee with 
appropriate skills from PISC agencies, industry, and 
other organisations.

This governance and coordination approach is 
consistent with the wish of the stakeholders to 
minimise creation of new structures and to embed 
the implementation of the strategy as much as 
possible into the normal business of the contributing 
agencies.

Role:

Maintain and implement the national RD&E • 
strategy for water use in agriculture
Promote co-ordination, co-operation and • 
communication in research and development 
pertaining to water use in agriculture – 
facilitating and leading a coalition of the nation’s 
leading RD&E providers
Establish the RD&E needs and priorities• 
Connect science end users and science providers• 
Facilitate collaboration between investors and • 
between RD&E providers 
Improve the connection between the ‘primary • 
industries sector’ (including DAFF, state 
agriculture and primary industries departments, 
university agriculture faculties and industry) and 
the national water reform process
Promote effective transfer of information and • 
technology 
Enhance knowledge and capacity-building within • 
the (cross) sector.
Monitor and analyse national water use in • 
agriculture RD&E capability and capacity 
Provide links to, and enhance the national • 
benefit from, the international RD&E effort
Provide supervision for, and manage • 
performance of, the National water use in 
agriculture 
RD&E coordinator (hosted within a participant • 
organisation)

Monitor progress towards achieving strategic • 
national objectives.

Membership:

A balance of investors, users and providers where 
representatives are individuals currently serving in 
key senior roles, for example from:

The Australian Government (DAFF, DSEWPC • 
and DISSR)

Lead RDCs (e.g. GRDC, CRDC, Dairy • 
Australia, MLA, GWRDC, HAL, RIRDC, 
SRDC)

State agencies• 

CSIRO• 

University sector representative• 

National Farmers Federation• 

Irrigation industries representative(s)• 

Rainfed agriculture industries representative(s).• 

Sub-committees or working groups may be • 
formed at the committee’s discretion.

Funding:

Members fund their own participation – and in-kind 
(time) contribution to the committee is seen as 
‘part of the job’ for senior managers of the partner 
agencies.

It is proposed that the committee is hosted by an 
existing partner organisation on a rotational basis 
and that agency provides secretariat support.

National water use in agriculture RD&E coordination committee

Box 2.  Proposed structure to facilitate coordination in investment and delivery of water use in agriculture 
RD&E at the national level
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Implementation priorities

Initial implementation tasks for this strategy are as 
follows:

Establish the national water use in agriculture 1. 
RD&E coordination committee

Review actions, prioritise the workplan, assess 2. 
risks to the strategy, allocate high priority tasks 
(December 2011)

Review and adjust the scope of this strategy 3. 
in the implementation phase cognisant of 
COAG National Water Knowledge and 
Research Strategy implementation and ongoing 
assessment of stakeholder needs

Establish the national water use in agriculture 4. 
forums (provider, investor and extension) and 
use those to further develop the business case 
and initial focus for the national water use in 
agriculture RD&E coordination

Revisit the prioritisation of RD&E on water use 5. 
in agriculture to design an ongoing prioritisation 
process that is national and has substantive input 
and ownership from all relevant stakeholders 
(industry end users, policy end users, 
governments, other research investors, research 
providers) (i.e. implement Action 1)

Commence development of national programs 6. 
of water use in agriculture RD&E by bringing 
together various investors in R&D in water 
use in agriculture to inform each other of their 
respective investment priorities and to promote 
coordinated approaches based around national 
research programs. Participants should include 
DAFF, DSEWPC, multiple RDCs, state agencies, 
CSIRO, and ACIAR. The major-support-link 
roles for water use in agriculture as outlined 
earlier provide a basis for provision of RD&E 
through national programs and a roadmap for 
collaboration. Initial priority maybe on the 
irrigation sector for 2012, but this would largely 
depend on the PISC agency partners and their 
ability to commit resources.

Box 3 indicates the likely priority actions. These 7. 
may change depending on the priorities of the 
PISC agencies that endorse the strategy. This 
strategy will be implemented progressively 
starting with a manageable number of high 
priority actions.

Box 3.  Initial action priorities

Actions High 
Priority

Medium 
Priority

Low 
priority

Target date

Formulate and review priorities High April 2012

Communicate value proposition High April 2012

Research provider forum High April 2012

Research investor forum High April 2012

Cross sector programs Medium July 2012

Link national R with regional RD&E High July 2012

National enabling technologies Low July 2013

Better connection with NRM & water 
reform

Medium July 2012

International partners Low December 2012

Support farmer led practice change High July 2012

Annual extension forum High April 2012

Improve quality of professional advice Medium June 2012

Science brokering service Low July 2013

Reduce RD&E transactions costs Low July 2013

Monitor RD&E transaction costs Medium July 2012

Monitor relevant national RD&E capability High April 2012
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Critical Success Factor KPI and target date

Commitment by PISC agencies to this 
national strategy

Sign off of this strategy (July 2011)

Presentation and acceptance of this strategy by PISC and PIMC  
(from August to November 2011)

Establishment of the national water 
use in agriculture RD&E coordination 
committee

Agency commitment of senior managers to be members of 
the coordination committee (Responsibility: Chairs of working 
group, H Cresswell/G Roth) (November 2011)

First meeting with election of chair and agreement on terms of 
reference, governance arrangements (by December 2011)

Agreement on funding model to support operation of 
committee and employment of coordinator (by December 
2011)

Appointment of a national water use in 
agriculture coordinator

Coordinator appointed with clear operational mandate and 
governance arrangements (by March 2012)

Implementation of an inclusive national 
process of prioritising investment in 
water use in agriculture RD&E

Process proposed and agreed by stakeholders

National coordination workshop held 

Agreed prioritisation for investment in water use in agriculture 
RD&E (by April 2012)

Identification of major national projects 
on water use in agriculture with provider 
arrangements and agreed funding 
model(s) 

Major national projects agreed and prioritised (by July 2012)

R&D provision follows agency national roles in the major-
support-link framework

Sustainable funding arrangements for non industry specific 
water RD&E put in place (dependent on government decisions 
on institutional arrangements)

Other recommendations in this 
strategy are prioritised for progressive 
implementation as part of a 5 year plan 
for water use in agriculture RD&E

Recommendations are reviewed and prioritised (by April 2012)

Progress in implementing the recommendations is formally 
reviewed (December 2012)

Review strategy effectiveness Review strategy effectiveness (December 2012)

Table 11. Critical success factors and key performance indicators (KPIs)
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