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correctness of the information.
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reliance upon the content of this publication.

Project team

This project was managed by Kiri-ganai Research Pty Ltd. The project team comprised  
Dr Richard Price and Daniel Goode. 

About Kiri-ganai Research

Kiri-ganai Research Pty Ltd is a Canberra based company that undertakes consultancy and 
analytical studies concerned with environmental policy, industry performance, natural resource 
management and sustainable agriculture. Our strength is in turning knowledge gained from 
public policy, markets, business operations, science, and research into ideas, options, strategies 
and response plans for industries, governments, communities and businesses.

Kiri-ganai Research Pty Ltd,  
GPO Box 103, Canberra ACT 2601, Australia 
Ph: 02 62956300  
www.kiri-ganai.com.au 



Adaptive Agriculture: A Stocktake of Land & Water Australia’s Investments 3

Acknowledgments
The project team gratefully acknowledges the many individuals who gave their valuable time, 
insight and knowledge during meetings with the consultants. We were impressed by the 
professionalism of all the people we met and spoke to, and we trust that their passion and 
commitment to achieving a positive contribution to sustainable agriculture is duly reflected in 
this report. The consultants wish to thank in particular Ken Moore and Lynne Sealie from the 
Social & Institutional Research Program at Land & Water Australia.



Adaptive Agriculture: A Stocktake of Land & Water Australia’s Investments4

Contents
Executive summary .........................................................................................................................  6

Introduction .....................................................................................................................................  7

What is adaptive agriculture? .....................................................................................................  7

Adaptive agriculture in context ...................................................................................................  7

Forces and constraints on agriculture .....................................................................................  10

Policy environment for adaptive agriculture ..............................................................................  12

Australian Government framework ..........................................................................................  12

Pivotal and emerging policies ..................................................................................................  13

Adaptive management, institutions and policy ........................................................................  14

LWA’s investment in adaptive agriculture ...................................................................................  14

Decision-making – the basis of adaptive agriculture ................................................................  18

What are the decision-making processes involved in adaptive agriculture? ..........................  18

How are Australian farmers adapting? .......................................................................................  19

Adaptation to manage climate change ....................................................................................  19

Adaptation to manage climate variability .................................................................................  23

Adaptation to manage biodiversity ...........................................................................................  24

Adaptation to manage water ....................................................................................................  26

Adaptation to manage the triple bottom line ...........................................................................  27

Adaptation beyond LWA investment .........................................................................................  29

Towards future investment in the social and institutional aspects of  
adaptive (sustainable) agriculture ...............................................................................................  29

What is LWA saying? .................................................................................................................  29

What are the researchers saying? ............................................................................................  31

Recommendations for SIRP’s legacy ...........................................................................................  33

Challenges for social and institutional research and communication investment ................  33

Priorities for future social and institutional research in respect to adaptive agriculture ......  34

Priorities for future social and institutional research communication ...................................  35

References and further reading ...................................................................................................  39

SIRP research projects individually cited ...................................................................................  41

People consulted ...........................................................................................................................  42

Appendix A: Research priorities ..................................................................................................  43



Adaptive Agriculture: A Stocktake of Land & Water Australia’s Investments 5

Abbreviations
CPRS	 carbon pollution reduction scheme

EMS	 environmental management system

ESD	 ecologically sustainable development

EVAO	 estimated value of  agricultural operations

MBI	 market based instruments

MCVP	 Managing Climate Variability Program

NPSI	 National Program for Sustainable Irrigation

SGS	 Sustainable Grazing Systems

TBL	 triple bottom line



Adaptive Agriculture: A Stocktake of Land & Water Australia’s Investments6

Executive summary
Adaptive agriculture is a necessary part of the broader aims of sustainable agriculture in support 
of:

•	 healthy landscapes, by ensuring that flows of water, nutrients and carbon are matched to the 
hydro-geochemical cycles of the Australian continent

•	 healthy farm families, communities and agricultural businesses, by ensuring that 
agricultural production is profitable and safeguards societal values and fiscal wellbeing

•	 healthy biodiversity, by ensuring that fauna and flora and their ecological function are 
protected or enhanced.

Adaptive and sustainable agriculture are vitally important to Australia’s economy as well as to 
the integrity of our environment and way of life. Total farm and fisheries production exceeds $30 
billion, even in recent drought-affected years. By the time food is value added and passed on to 
the consumer, agriculture’s value increases to more than $100 billion. Exports contribute at least 
a further $23 billion. The sector employs more than 300,000 Australians.

A range of forces can impact on Australian agriculture, including: changing global economics; 
advancing technologies; climate change and variability; trade and social policy; and increasing 
consumer and community demands. These forces have implications for agriculture, and call 
for our farming systems to be adaptive, yet sustainable, and underpinned by sound knowledge. 
This, in turn, has implications for policy and institutional responses, which must themselves be 
adaptive and well founded.

Land & Water Australia has invested substantially over the years in both biophysical research 
and social and institutional research that have supported adaptive and sustainable agriculture. 
This knowledge base has helped Australian farmers to adapt in order to manage climate change, 
climate variability, biodiversity, water, land-use constraints and the wider expectations placed on 
farm families and rural communities.

For ten years the Social and Institutional Research Program has been a core element of Land 
& Water Australia’s investment portfolio. It has been at the cutting edge of research that, in 
the past, has struggled for environmental support despite the enormous influences of policy, 
markets and people. It is critical that the legacy of this research continues to be available to 
farmers, communities and organisations, and preferably inspires ongoing support for further 
research.

This review of Land & Water Australia’s contribution to adaptive agriculture identifies four 
priorities for further social and institutional research, directing these at the major forces on 
agriculture. These priorities should help develop policy and institutional frameworks to support:

•	 Doubling agricultural production with half the impact

•	 Adjusting land and water use to land, water, climate and population dynamics

•	 Enhancing value-chain approaches to sustainability

•	 Enhancing accountability for resource use at every level of society.

With the legacy of SIRP and other LWA research an immediate priority, it is essential that 
the accumulated knowledge is directed smartly towards segmented target audiences. These 
audiences are outlined in this report and require specific engagement tactics and differentiated 
key messages.
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Introduction

What is adaptive agriculture?

This ‘stocktake’ is really about sustainable agriculture, of which adaptive agriculture is one 
important element. Agriculture cannot be sustainable if it does not adapt to the threats and 
opportunities constantly facing it. Adaptive agriculture may therefore be seen as the means of 
producing food and fibre in ways that remain dynamic, vibrant, flexible and constantly responding 
to the natural environment and the operating environment of the market. It is a necessary part of 
the broader aims of sustainable agriculture in support of:

•	 healthy landscapes, by ensuring the flows of water, nutrients and carbon are matched to the 
hydro-geochemical cycles of the Australian continent

•	 healthy farm families, communities and agricultural businesses, by ensuring that 
agricultural production is profitable and safeguards societal values and fiscal wellbeing

•	 healthy biodiversity, by ensuring that fauna and flora and their ecological function are 
protected or enhanced.

Adaptive agriculture in context

Value of production

Australia’s total farm and fisheries production exceeds $30 billion, even in drought-affected 
years such as 2006-07 when production was valued at $30.2 billion. As the food component of 
this passes through the Australian retail sector, consumer expenditure increases agriculture’s 
value to more than $100 billion. Exports contribute at least a further $23 billion. Even taking 
food imports into account, Australian agriculture achieved a surplus averaging about $18 billion 
between 2002 and 2007. Table 1 provides a snapshot of agriculture’s financial performance. 

Table 1. Overview of the Australian food industry

2001–02 2002–03 2003–04 2004–05 2005–06

Value of farm 
and fisheries 
production

$b 27.7 32.5 31.9 33.9a 30.2a

Value 
added, food 
processingb

$b 16.4 16.6 17.3 17.5 n.a.

– share of 
GDP 

% 1.9 1.8 1.8 1.8 n.a.

Food and 
liquor 
retailing 
turnover

$b 82.7 89.9 93.4 98.6 106.6

– share of 
total retailing

% 46.2 46.2 46.2 46.7 47.4

Value of food 
exports

$b 22.6 22.4 24.0 24.1 23.3
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2001–02 2002–03 2003–04 2004–05 2005–06

– share 
of total 
merchandise 
trade

% 19.5 20.5 18.8 15.6 14.7

– minimally 
transformed 
share

% 30.3 31.7 29.1 27.9 23.7

Value of food 
imports

$b 6.0 6.0 6.7 7.0 8.2

a �Includes an imputed value for horticulture production in 2005–06; b Excludes the spirits sector. 
Data not published by the ABS. n.a. Not available. (Source: DAFF 2008).

A healthy picture of agriculture can be seen from a 4.5 per cent increase in gross value of 
production in the decade to 2005. The value of agriculture, and its resilience relative to other 
sectors of the Australian economy, became readily apparent when it was the only sector not 
shown to be in decline in the last quarter of 2008, a period characterised by the impact of the 
global financial crisis.

Value of the agricultural supply chain (the value chain)

Seeing agriculture within its broader value chain context (Figure 1, for example) is critical to fully 
appreciate the decision-making context within which Australian farmers operate. As well as the 
physical adaptations they are required to make to remain environmentally sustainable, farmers 
must also adapt to the changing tastes of consumers, specifications of processors and retailers, 
competition from imports and price signals due to any or all of these. Some of these market 
signals are, of course, related to environmental considerations, as shown by the prominence 
of environmental specifications set by the retail and processing sectors in their contracts with 
producers and the adoption of environmental management systems (EMS).

Figure 1: Value chain for food in Australia, 2006-07

(Source: DAFF 2008)

other 27%

Farm and fish food production
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Employment

Agriculture’s contribution to the economy is more than the production of food and fibre. It is 
the basis for significant employment, regional income generation and rural infrastructure 
development and maintenance. Total employment in the agricultural production sector exceeds 
300,000 people, while employment in the food and beverage manufacturing sector is approaching 
20,000. Figure 2 shows a breakdown of agricultural employment by sector. Overall, farm 
employment increased by two per cent in 2006–07 despite the overall decline in farm numbers. 
This reflects a growth in corporate farms, but also suggests that the way family farms operate as 
farm businesses is changing.

Figure 2: Employment in agricultural food production

(Source: DAFF 2008)

Farm numbers and land use

Australian farms continue to decline in number, with a fall between 1990 and 2005 of about 
30,000. Most of these farms had a turnover of $100,000 or less. During the same period the 
number of farms with a turnover of more than $100,000 increased. These numbers reflect the 
structural adjustment shifts constantly taking place in agriculture. National Australia Bank 
predicts that by 2020 less than 100,000 farms will remain in Australia, although these will have a 
significantly higher estimated value of agricultural operations (EVAO). Currently there are about 
150,000 farms with an EVAO above $5000.

ABS (2008) surveys show that most (31 per cent) agricultural businesses in 2006–07 had holdings 
between 100 and 499 hectares in size. These were mainly beef cattle, dairying, sheep or mixed 
grain/livestock operations. The 26 per cent of businesses with less than 50 hectares were mainly 
farming beef cattle, grapes, fruit and tree nuts, vegetables and horses. Operations of more 
than 2499 hectares accounted for nine per cent of all agricultural businesses and were mainly 
engaged in grazing or grain-growing operations.

Fishing 4%

Horticulture and fruit growing 25%

Grain, sheep and beef cattle farming 42%

Dairy cattle farming 6%

Poultry farming 3%

Other livestock farming 3%

Other crop growing 12%

Agriculture not fully defined 12%
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Forces and constraints on agriculture

The Department of Agriculture Fisheries and Forestry has identified five significant global 
forces that will act to drive further change in the agricultural sector. Notwithstanding the global 
financial crisis and the inevitable impact this will have on the agricultural sector, these forces 
are: changing global economics; advancing technologies; climatic change and variability; 
trade and social policy; and increasing consumer and community demands. Figure 3 shows 
how the impacts and consequences of these forces will demand ongoing adaptation across all 
agriculture.

Agricultural businesses face a range of constraints which interact with these external forces and 
influence decision-making at the local level. These include land suitability, together with soil 
and climatic constraints; access to water; access to investment and working capital; and labour 
availability. Other constraints to adaptive agriculture include the lack of effective technologies 
to accurately predict seasonal climate forecasts; regular shifts in the balance of policy and 
program, institutional and regulatory instruments to encourage adaptation at a continental scale; 
and run-down in scientific capacity to maintain productivity growth at historical levels and at the 
level required to ensure no environmental impact.
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Figure 3: Major external forces on agriculture and their potential consequences

(Source: Cf. DAFF 2008)

Changing global economics

Force Impact Potential consequences

ADAPTIVE  AGRICULTURE

Increasing prosperity 
of developing 
economies

Expansion of 
subsidised biofuels 
in US, EU and Brazil 
based on grain/
vegetable oil feedstock

Tight demand and supply conditions in 
several major food commodities

Increased cost of grain, dairy and meat

Risk of over-production in response to 
higher prices may create greater volatility 
in food markets in coming years

Medium to long-term gains in productivity 
of crops and livestock

Pace of adoption of production 
technologies affected by market 
acceptance and competitive cost/benefit

Advantage to non-GM and organic systems 
may be sustained in certain niche markets

Increasing competition for water, land and 
energy resources will spur productivity and 
sustainability initiatives

Risk of loss of natural competitive 
advantage (cost and/or reliability in the 
marketplace) over certain competitors

Increased trade from greater output by 
low-cost countries

As trade liberalisation takes place, 
technical barriers may gain prominence

Increased compliance and accountability 
requirements for farm and processing 
enterprises

Ethical compliance will ensure suppliers 
gain continued market access but at 
limited market premium or advantage

Increased demands on efficient and 
targeted food research and development

Gradual consumer 
and buyer acceptance 
of biotechnology will 
determine rates of 
commercial adoption

Improved functionality 
of products to address 
consumers’ dietary and 
health needs

Increased costs of 
intensive livestock 
production systems

Risk of loss of markets 
through unreliability of 
supply

Gradual reduction in 
tariffs

Closer scrutiny of 
budgetary outlays may 
lead to reductions in 
the level of government 
assistance to food 
producers

Increased demand for 
food safety

Increased interest in 
tailoring food products 
to healthy lifestyle

Increased concern 
for accountability of 
environmental impact

Ongoing concern for 
wellbeing of developing 
economies

Greater demand for 
nutritious foods

Advancing technologies

Climatic change and variablity

Trade and social policy

Increasing consumer and 
community demands
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Policy environment for adaptive agriculture

Australian Government framework

As described above, adaptive agriculture is about both the natural and operating environments 
for food and fibre production. These environments are related, with responses and adaptations to 
one often having implications for responses and adaptations to the other. This becomes clearer 
when considering the policies, programs and regulatory frameworks relating to agriculture 
(Figure 4). From an Australian Government perspective, adaptive and sustainable agriculture 
cannot be divorced from a range of diverse policies, from those that relate directly to natural 
resource management through to those that relate to trade policy, biosecurity, farm business 
skills, production and supply chain efficiency and technological innovation. A number of these 
policies have been developed jointly with state and territory governments to reflect respective 
responsibilities under the Constitution.

Figure 4. �Australian Government policies, programs and institutions for the agriculture  
and food sector

	 (Source: Modified from DAFF 2005)

Taking the portfolio of policies, programs and institutions in turn, the implications for adaptive 
agriculture are:

Sustainable use and management of the natural resource base – investment is largely directed 
towards on-ground adaptation, focused on well defined and targeted natural resource 
management outcomes.

New technology and practice – investment supports development of new or improved tools and 
practices to underpin adaptive decision making.
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Protecting health and safety of plants and animals – investment helps safeguard the integrity of 
Australian food and fibre production systems and their reputation for providing safe and ethical 
products through to consumers, as well as underpinning adaptive strategies to manage the risks 
associated with pests and diseases.

Responsive and efficient industries – investment helps agricultural businesses and value chains 
adapt to the vagaries of the market through better informed decisions, and to the imperative of 
increasing productivity through more efficient (less wasteful) use of resources.

Improved market access – investment helps Australia’s many export-driven agricultural 
industries compete fairly at a sustainable price. It also helps industries adapt to consumer 
demands and preferences, including for clean and green food and fibre.

Skilled, financially self-reliant producers – investment helps Australian farm businesses become 
more professional, while enhancing their skills base and capacity to adapt to a range of market 
and environmental challenges and opportunities.

Pivotal and emerging policies

Climate change 

The Australian Government’s comprehensive strategy for tackling climate change is built on 
three pillars: reducing Australia’s carbon pollution; adapting to unavoidable climate change; and 
helping to shape a global solution.

A White Paper and subsequent draft legislation introduced to parliament set out the 
government’s policy in relation to implementing a mitigation strategy, involving a medium-term 
target range for national emissions and the design of the Carbon Pollution Reduction 
Scheme (CPRS). These documents reflect a commitment to a long-term goal of reducing 
Australia’s greenhouse gas emissions to 60 per cent below 2000 levels by 2050, while setting 
a medium-term target range to reduce emissions by between five and 15 per cent below 2000 
levels by 2020.

As the agricultural sector is characterised by thousands of small emitters and the calculation of 
emissions is complex, the CPRS will not cover emissions from agriculture. It is likely, however, 
that the sector will be brought into the scheme. The government is investigating the best way of 
measuring emissions from agriculture to enable it to determine in 2013 whether or not to cover 
agricultural emissions from 2015.

Water for the future

National water policy is tied to the Australian Government’s Water for the Future initiative, which 
covers: institutional reform, including arrangements covering the Murray-Darling Basin; water 
use efficiency, including upgrading outdated irrigation infrastructure and promoting water 
recycling and conservation; securing water supplies, particularly for urban and town use; and 
enhancing environmental flows by buying back water and placing caps on consumptive use. 
Consideration of the impact of climate change is integral to each of these strategies.

A more market driven approach to water policy is evolving, engendering debates about the 
desirable levels of government intervention. Access to water to maintain – let alone grow – 
agricultural industries will become an increasing issue in rural Australia, and will place pressure 
on rural industries to improve water use efficiency by potentially quantum orders of magnitude.
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Northern Australia land and water policy

Interest in the development of northern Australia has been through cycles of policy attention 
over the past century. A Northern Australia Land and Water Taskforce was established in 2007 
to again consider how future development of northern Australia’s land and water resources can 
take place without significantly compromising its ecological and cultural values.

Under the new Rudd Government, the membership of the Taskforce was changed and its terms 
of reference re-cast in September 2008. While the focus on new development opportunities 
through consumptive and non-consumptive uses remains, increased scrutiny is required of how 
water availability and potential environmental impacts may be limiting factors. The taskforce’s 
final report is due by the end of 2009.

Adaptive management, institutions and policy

Being adaptive recognises that we are still settling Australia, continuing an experiment of human 
settlement that began thousands of years ago.

(Steven Dovers 2001)

Adaptation is not a concept specific to the realm of farmers and farm businesses. Professor 
Steve Dovers, Head of the Fenner School of the Environment, Australian National University, 
advocates the need for adaptive institutions and policies with the following characteristics to 
support sustainable development: 

•	 Persistence – where efforts are maintained over time, enabling learning from experience, 
rather than a past pattern of ad hocery

•	 Purposefulness – where efforts are supported by stated principles and goals

•	 Information-richness and sensitivity – where the best information is sought and made widely 
available

•	 Inclusiveness – where the full range of stakeholders are involved in policy formulation and 
management.

These principles were derived from an ecological concept of adaptive management, accepting 
that we do not know whether policy or management approaches will work and should thus be 
seen as hypotheses to be tested, learned from and improved. The most critical element here is 
the process of continuous learning and improvement.

LWA’s investment in adaptive agriculture
The process of adaptation requires sound knowledge, experience and, sometimes, intuition 
as important inputs into sound decision making. For almost 20 years, LWA programs have 
underpinned the knowledge base necessary to protect the health of soils, water and vegetation 
from paddock to catchment scale. Some of the programs have been targeted specifically towards 
agriculture, helping Australia’s primary producers adapt to a variable and changing climate, as 
well as to expectations that agricultural production systems maintain or improve the health and 
integrity of the environment. Other programs have targeted agriculture less overtly, identifying 
the pressures on Australia’s natural resources, including those requiring a response from 
agriculture. Another group, including the Social & Institutional Research Program, has acted to 
influence the broader policy and management frameworks within which policy, management and 
farm-practice decisions are made.

The LWA programs summarised below have directly addressed issues relevant to adaptive 
agriculture. Their investment in social and institutional research is also described.
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Grain & Graze 

Grain & Graze ran from 2003 to 2008. More than 27,000 Australian farmers were aware 
of it, about 8000 actively participated in it and more than 3000 adopted the mixed-farming 
practices promoted by the program. The aim of Grain & Graze was to improve farm profit and 
environmental health through an integrated approach to farm management and, by broadening 
the options, to optimise the crop-livestock-pasture mix, given prevailing climatic, market and 
resource conditions.

The program invested in social research, exploring decision-making processes peculiar to 
complex farming systems and the implications for agricultural extension. As well, it focused 
on local and regional participatory processes to enhance ownership and adoption of research 
results.

Healthy Soils for Sustainable Farms

The recognition that healthy soils underpin sustainable and productive agriculture led to 
establishment of the Healthy Soils for Sustainable Farms program in 2005. The program, which 
ran for three years, had the following goals:

•	 to evaluate soil management options based on soil processes

•	 to develop efficient systems and tools for producers to measure, record, monitor and 
adaptively manage soil health, and to provide opportunities for learning more about soils and 
their management. 

More than 30,000 people were aware of the program, while at least 17,000 farmers, advisers, 
extension and NRM staff were involved in at least one program activity, including workshops, field 
days and training courses.

The program did not support specific social and institutional research investigations, although 
it invested in a range of projects providing extension materials aimed at enhancing adoption of 
sustainable soil management practices.

Land Water & Wool

Land Water & Wool was established to improve profitability on wool properties while enhancing 
environmental management. Work focused on fragile environments and identified new practices 
to manage saline land, rivers and waterways, native pastures, pastoral areas and climate 
variability, in the context of commercial wool-growing businesses. It reached about 23,000 
woolgrowers at some level; 4000 actively participated in program activities and more than 3000 
adopted one or more of the practice changes recommended by the program.

Land Water & Wool included a range of social and institutional research initiatives, including 
within its ‘future woolscapes’ component, a futurist approach to exploring scenarios that may 
confront the industry. An important social research component dealt with graziers’ ‘sense of 
place’, and the implications of this for wool extension activities.

Defeating the Weed Menace

The Australian Government commissioned LWA to coordinate the Defeating the Weed Menace 
program to achieve sustainability and environmental outcomes through a variety of studies and 
projects from 2005 to 2010. The scope of research activities has been designed to encompass 
weed issues that have an impact on extensive land systems and conservation areas across 
Australia, particularly where the benefit is largely to the community as a whole. The cost of 
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weeds to Australia has been estimated at about $4 billion per year, much of which is borne as 
increased agricultural input costs and losses to agricultural production.

Projects supported under the program include social and institutional research relating to 
land-use planning and peri-urban development, and the social and economic considerations of 
tackling various weeds of national significance. 

National Program for Sustainable Irrigation

LWA has invested in irrigation research programs in a number of forms since 1995. The National 
Program for Sustainable Irrigation is its most recent initiative, and supports research to improve 
the efficiency and sustainability of Australian irrigation in collaboration with federal and state 
authorities, regional water management bodies, and other rural R&D corporations.

The current program has invested in future scenario planning projects, including for northern 
Australia, economic benefit studies and novel decision-making tools as part of its social and 
institutional-related research.

Manage Climate Variability

Commencing in 1992, the forerunners of the Managing Climate Variability program were LWA’s 
earliest investments in collaborative R&D program structures. The constant focus has been on 
developing and improving climate forecasting tools and generating practical advice for adapting 
to climate variability. More recent studies have delved into drivers of climate variability on a 
regional basis and the scope for developing management systems to alleviate the impact of a 
changing climate.

The program has been a strong investor in social and institutional research, from social and 
economic studies of the impact of climate variability and drought policy through to investigations 
of the social and management adaptations that farmers have made to take climate variability into 
account in decision-making.

National Dryland Salinity Program

The National Dryland Salinity Program (NDSP) was conducted from 1993 until 2004. While the 
first five-year phase of the program focused on understanding the causes, nature of the impacts 
and costs of dryland salinity, the second phase was directed towards developing and extending 
adaptive farming systems appropriate to its management.

A significant proportion of the program dealt with economic and policy issues relevant to federal, 
state and local government jurisdictions.

Sustainable Grazing Systems (SGS) and Northern Australia programs

Meat & Livestock Australia managed these two programs from the mid-1990s through to about 
2002. LWA was a major investor in both programs, which sought to improve grazing management 
systems appropriate to different landscapes. Both programs also sought to maximise grazier 
participation in research activities. The SGS program was able to demonstrate an adoption of 
new grazing management practices by about 10,000 graziers.

Social research featured prominently in the SGS program, which included an ethnographic study 
of the research process and an analysis of the participatory research processes.
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Adoption of Resource Management Practices and Integration and  
Adoption programs

An early program of LWA, Adoption of Resource Management Practices brought together 
five research projects exploring the social dimensions of the adoption process and improved 
communication and extension practices to enhance the adoption of sustainable resource 
management practices across agricultural industries. The program led to the development of 
a similar program based at the catchment scale, embracing a portfolio of social and economic 
research aimed at exploring developing catchment and regional scale tools to enhance adoption 
of agricultural practices with off-site benefits.

Both of these programs were direct descendents of the Social & Institutional Research Program.

Agroforestry

The Joint Venture Agroforestry Program (JVAP) is a collaborative program between the Rural 
Industries Research and Development Corporation, Land and Water Australia, and Forest & 
Wood Products Australia. Since 1994 the program has aimed to assist the development of 
profitable agroforestry industries while delivering beneficial natural resource outcomes. A 
component of the overall project portfolio has explored agroforestry systems in the context of 
other agricultural systems, i.e. alley farming.

A number of economic studies make up the key component of social and institutional projects in 
this program.

Rangelands

Between 1995 and 2001, the National Rangelands Program invested in projects aimed at 
enhancing the sustainable management of Australia’s rangelands. Projects assessed economic 
and ecological impacts of different land uses so that adaptation options at property, local, 
regional and national scales could be explored. A significant element of the program was the 
investigation of regional planning options for policy consideration. Community participatory 
processes in regional management also figured prominently.

Redesigning Agriculture for Australian Landscapes

Whereas many of the earlier programs dealt with making farming and grazing practices more 
sustainable and providing individual farmers or groups with the tools to adopt and adapt new 
farming practices, this program attempted to fundamentally rethink how agricultural production 
systems could be redesigned to mimic Australia’s natural ecosystems.

Conducted between 1997 and 2003, Redesigning Agriculture for Australian Landscapes focused 
on the technical feasibility of redesigning agricultural systems but did not fund any social or 
institutional research into the mechanisms that might have supported such systems.

Other

As well as the programs described above, LWA has invested in a range of other initiatives that 
have a bearing on adaptive agriculture, particularly from a social and institutional perspective. 
The Innovation Call, for example, has supported a broad range of projects dealing with landscape 
resilience, peri-urban planning, bio-fuel production, adoption processes, ecosystem services 
and innovative policies, including water trading in agricultural environments. Programs with a 
more ecological focus, such as the Native Vegetation and Biodiversity Program, have explored the 
implications of landscape ecological functioning and agricultural practice.
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The Social and Institutional Research Program has placed considerable emphasis on exploring 
economic, policy, planning, regional management and Indigenous knowledge frameworks 
relevant to supporting adaptive agriculture.

Decision-making – the basis of adaptive agriculture

What are the decision-making processes involved in adaptive 
agriculture?

Decision-making lies at the core of adaptive agriculture, while influencing decision-making 
is the role of research investment in sustainable agriculture. LWA has invested considerable 
resources in projects that seek to influence farmer, catchment management, policy, planning 
and investment decisions by providing alternative and improved options to adopt and or adapt.  
As well, LWA has invested in projects to try and understand the decision-making process itself.

Over the years, LWA projects have contributed to the development of a wide range of decision-
support systems and to the adaptation and improvement of existing systems that support 
adaptive agriculture. These number in the hundreds and cannot be described in full, or even 
in brief, here although some examples appear in boxes throughout this report. Many of these 
decision support systems have in common the concept of pressure-state-response feedback 
loops, to help farmers identify the pressures on their farming system, assess the state of their 
system and determine appropriate courses of action. Such decision support systems cover a 
range of agricultural industries as well as a range of natural resource management pressures.

From a social and institutional perspective, LWA has also invested in projects that have analysed 
the nature of decision support system development, their role in agricultural extension and their 
impact, or otherwise, on decision-making. Some projects have shown that effective decision 
support systems are those that facilitate participatory or learning processes – rather than act as 
the focal point of decisions – and lead to a deeper understanding of the problems, opportunities 
and processes involved in adaptive agriculture (see Integration & Adoption Program). Other 
projects have shown that no single decision-making technique will provide the best analysis of a 
particular decision and that a combination of techniques may be the most appropriate means to 
assist decision-makers (Hajkowicz and Young 2006). In common, evaluations of decision support 
systems have highlighted the need for feedback loops, adaptive management and continuous 
learning.

Drivers of decisions have been variously described by LWA projects as environmental, social/
personal and technical/financial with their relative importance dependent on the goals of the 
operator (Shepeard et al. 2006). Elsewhere, decisions themselves have been classified into four 
types: prioritisation (e.g. choosing between two or more projects for investment); allocative 
(e.g. determining the most appropriate investment contributions); threshold (e.g. determining 
particular quality standards); and binary (e.g. deciding whether to proceed with a development or 
not) (Hajkowicz and Young 2006).

Grain & Graze research showed that making decisions for a mixed farm is a complex and 
demanding process, and factors such as money, family and farm environment must be taken into 
account and weighed against one another to reach a viable decision. Social investigations found 
that, typically, three sorts of decisions are encountered on mixed farms: simple, complicated and 
complex. These are all solved in different ways, and identifying the type of decision at the outset 
can help in selecting the best way of approaching it (see Box 1). 
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Types of decisions in mixed farming

Simple decisions

•	 Few variables

•	 One right answer

•	 Are assisted by accurate information

•	 Can delegate the decision to someone else

Complicated decisions

•	 Many variables

•	 One right answer

•	 Can be assisted by advice (can delegate the decision)

Complex decisions

•	 Many variables (often non-comparable)

•	 Many ‘right’ answers (depending on personal preferences, values, context)

•	 Many simple and complicated parts (some of which can be delegated)

•	 Decision making is intuitive as well as rational

•	 Can be assisted by hearing and telling similar stories about decision making

•	 Ultimate decision rests with farming family (can’t delegate a complex decision)

McGuckian & Rickards2008

How are Australian farmers adapting?

Adaptation to manage climate change

LWA is only a recent investor in climate change R&D, having focused its efforts on climate 
variability in support of consecutive governments’ drought policies and climate risk priorities. 
LWA’s first foray into climate change was coordinating the National Climate Change Research 
Strategy for Primary Industries program. This program began with an assessment by CSIRO of 
the potential options for adapting to climate change, primarily based on practices that have been 
adopted by farmers leading their respective industries. A reconfigured version of this information 
is shown in Table 2. 

Less than 12 of these potential adaptation options have been evaluated for their use in reducing 
the risks or taking advantage of climate change impacts and only a couple have been evaluated 
in relation to the broader costs and benefits. The few evaluations that have been undertaken 
show that practicable and financially viable adaptations will have very significant benefits and 
that further R&D in this area may provide a return on investment of about 100:1.

Adaptation to climate change is problematic because of the inherent uncertainties associated 
with long-term processes. These uncertainties include the possible levels of future greenhouse 
emissions; the accuracy of the science of the global climate system; understanding of how 
specific changes in climate will affect agricultural/ecological/social systems; and understanding 
of how communities will respond to these changes. The uncertainty is exacerbated by difficulties 
associated with translating broad-scale generalities into specific predictions for particular 
management units (farms/properties/marine areas). 
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For this reason, CSIRO advocate risk-based approaches that focus on the range of plausible 
impacts that could occur, rather than potentially misleading ‘average predictions’. Successful 
adaptation will need both strategic preparation and tactical response strategies, building on 
current ‘best practices’ designed to cope with adverse conditions such as drought. Adoption of 
these requires:

•	 confidence that the climate really is changing

•	 motivation to change to avoid risks or take advantage of opportunities

•	 demonstrated technologies to enable change to occur

•	 support during transitions to new management or new land use

•	 altered transport and market infrastructure

•	 an effective monitoring and evaluation system to learn which adaptations work well, which 
do not and why (Stokes & Howden 2008).

Relevant social and institutional research – SIRP supported a project ‘Our corner of the 
greenhouse – examining the complex interactions in the regulation of climate change and 
environmental management’ (UWO5). The project, which examined potential conflicts between 
carbon trading schemes and ESD principles, was undertaken prior to Australia signing the Kyoto 
Protocol.

. 
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Table 2: Industry adaptation to climate change

On-ground practice adaptation Business, planning and learning 
adaptation

Policy and support to assist 
adaptation

Grains

Zero tillage and other minimum 
disturbance techniques, retaining 
residue, extending fallows, 
row spacing, planting density, 
staggering planting times, 
controlled traffic, erosion control 
infrastructure.

Crop varieties with appropriate 
thermal time and vernalisation 
requirements, heat-shock 
resistance, drought tolerance, 
high protein levels, resistance to 
new pests and diseases .

Soil fertility management 
(fertiliser application, type and 
timing, increase legume phase in 
rotations).

Opportunistic planting rules 
dependent on environmental 
condition (e.g. soil moisture), 
climate (e.g. frost risk) and 
markets.

Tools and extension enabling 
farmers to access climate 
data at the scale needed for 
their decisions and to analyse 
alternative management and 
land-use options, including in 
real-time.

Value-chain and regional 
adaptation options that 
translate climate scenarios 
into meaningful quantities that 
include technical, managerial, 
structural and policy adaptations 
with consideration of interactions 
with a large range of other 
stressors, opportunities and 
barriers.

Cotton

Improvements in water 
distribution systems (to reduce 
leakage and evaporation), 
irrigation practices such as water 
application methods, irrigation 
scheduling and utilising moisture 
monitoring techniques.

Management systems that 
improve nitrogen use efficiency.

Crop varieties with appropriate, 
heat-shock resistance, drought 
tolerance, higher agronomic 
water use efficiency, improved 
fibre quality, resistance to new 
pests and diseases (including 
introgression of new transgenic 
traits).

Avoidance of pest (insect and 
weed) resistance through 
appropriate integrated pest 
and weed management 
systems to maintain transgenic 
technologies.

None listed. Information on the likely impacts 
at cotton growing business level 
(downscaling climate change 
predictions to regional scales).

Research into the development 
of cotton systems in northern 
Australia.
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On-ground practice adaptation Business, planning and learning 
adaptation

Policy and support to assist 
adaptation

Viticulture

Varieties of winegrapes grown 
in a region in a gradual but 
timely manner to better suit the 
projected climate. New ‘longer 
season’ varieties can be sourced/
bred.

Consider management of the 
inter-row environment with 
regard to high rainfall events and 
also potential frost risk.

Consider possible new 
winemaking demands (smoke 
taint/ high alcohol), and also 
winery infrastructure and harvest 
logistics.

Assess the potential for new 
sites. Incorporate an analysis 
of chilling requirements. Also 
consider other factors such as 
increasing risk of exposure to 
bushfire smoke at some sites.

Secure water supplies.

Grazing

Stocking rate adaptation to 
conditions; rotational grazing 
management; strategic spelling.

Modification to the timing of 
mating based on seasonal 
conditions.

Breeding and management of 
animals to reduce heat stress, 
particularly where livestock are 
handled more intensively.

Use of seasonal forecasts 
in grazing management, 
incorporating considerations 
of projected trends in climate 
change.

Determination of how pastoralists 
and policy makers respond 
to climate change impacts, 
evaluating the costs, benefits 
and likely effectiveness of these 
reactions, and where impacts are 
likely to exceed the capacity of 
pastoralists to cope.

Determination of regional safe 
stocking rates and pasture 
utilisation levels linked to 
projected climate conditions.

Sugar cane

Precision irrigation, on-paddock 
water use and off-paddock 
water quality impacts and the 
management of increased 
climate variability through 
seasonal forecasting.

Improvement in varietal 
characteristics that enhance 
resilience.

Enhancement of human capital 
through building skills and 
science capability in climate 
understanding and risk 
management across the industry.

Development of an understanding 
of the global context of climate 
change impacts on worldwide 
production, profitability and 
markets relative to the Australian 
sugar industry.

Inclusion of climate change 
considerations in biosecurity.

Horticulture

Varieties of fruit and vegetables 
phenologically suited for future 
conditions and reassess industry 
location.

Altering crop management and 
implementing breeding programs 
to avoid adverse crop responses 
to increasing temperatures.

Assess spatial distribution 
of sites suitable for various 
horticultural crops, especially 
with frost likely to reduce in the 
sub-tropical/tropical regions.

Determine water access and 
availability, especially for 
perennial horticulture.
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On-ground practice adaptation Business, planning and learning 
adaptation

Policy and support to assist 
adaptation

Rice

Enhance water productivity 
of cropping systems through 
continuing efforts to reduce rice 
water use, consideration of new 
crops and rotations, irrigation 
technologies and farm layouts.

Assessment of more efficient 
irrigation methods and farm 
layouts as a function of soil type 
and location.

Use of electromagnetic 
technology (EM31) to better 
define soils suitable for ponded 
rice production.

Consider reducing water 
conveyancing losses both 
on-farm and in irrigation district.

Intensive livestock

None listed. Alteration of feed supply 
strategies, taking into account 
risks associated with climate 
variability or reductions through 
competition from other users of 
feedstock.

Analysis of policies that promote 
effective adaptation while 
reducing maladaptation and 
conflicting policy objectives.

Develop guidelines and building 
codes for energy and water 
efficient production sheds, 
particularly focusing on passive 
cooling or heating – linking these 
to heat stress.

Assessment the vulnerability of 
irrigated dairy to reduced water 
supply.

Adaptation to manage climate variability

Since 1992, the Managing Climate Variability Program (MCVP) has been helping Australian 
farmers to manage climate risk on-the-ground. In the initial years, focus was largely on 
improving seasonal forecasting to provide farmers with more confidence in adaptive decision 
making, particularly when utilising seasonal forecasts in decision support tools. In more recent 
years, while the program has maintained a focus on improving seasonal forecasts, it has moved 
more directly into the development and extension of tools to help farmers manage climate risks. 
This reflects greater interest and co-investment in the program by industry partners.

In the late 1990s, and again in 2005, the program used a number of case studies (‘Masters of 
Climate’) to assess how farmers were adapting to climate variability. The first case studies were 
based on the hypothesis that innovative farmers use a range of decision support tools to manage 
climate variability irrespective of formalised systems advocated through agricultural extension. 
Many of the tools were based on farm records and historical recollection and observation of 
patterns and responses in the farming landscape, including observation of animal behaviour and 
plant condition.

When the farmers were revisited for a second series of case studies (Blackadder 2005), a 
constant theme emerged — there are no easy answers to managing climate variability. Many 
of the climate forecasting tools that showed promise in 1999 did not live up to expectations 
during the drought in the earlier part of this decade. Many farmers who were previously able to 
demonstrate improved profitability from applying climate tools to their farming systems, found 
these tools inadequate in the aftermath of a major drought. That said, researchers were able to 
observe trends among farmers who were able to more successfully manage climate variability 
(see Box 2).
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Observed trends in successful management of climate variability

•	 Solid understanding of local climate history as the basis for greater understanding (also 
apparent in 1999)

•	 The use of American weather and climate websites for both long and short-term forecasts 
(a new development since 1999)

•	 The application of sophisticated tools (such as software for tracking sub-soil moisture and 
wheat yields) for making full use of available moisture

•	 Shifts in the nature of crops and stock run on the properties, moving away from riskier 
varieties and activities

•	 Opportunistic decision making – being ready to act on short notice to take advantage of 
weather conditions

•	 In a few cases, deciding to leave the enterprise altogether.

Blackadder 2005

Over time, the distinction between managing for climate change and managing for climate 
variability has blurred among farmers. Many do not believe you can manage for climate change 
without the capacity to manage for variability. Farmers believe that climate change is the 
cause of increasing climate variability and they are evolving different ways of dealing with this 
uncertainty. As such, many farmers are taking opportunistic rather than long-term approaches 
to farming decisions, watching weather patterns and forecasts closely and being ready to act in 
response to what happens on the ground.

Relevant social and institutional research – SIRP has not supported research of direct relevance 
to managing climate variability. The MCVP program has been the major avenue for investment in 
social and institutional research. This research has varied from assessing drought policy in the 
rangelands (and specifically the western districts of NSW), to the policy implications of drought 
on rural townships. The Rural Industries R&D Corporation and the Department of Agriculture 
Fisheries and Forestry have invested considerably in the social impact of drought. 

Adaptation to manage biodiversity

From anecdotal, historical and research perspectives it is apparent that Australian landscapes 
have been extensively cleared for agriculture, the species that relied on them have declined in 
number, their ecological and biophysical function has been put at risk and, in the case of salinity, 
acidification and erosion, out of balance. This makes on-farm remnant vegetation and other 
biodiversity, such as soil biota, of considerable national significance. However, their value to 
farms is also significant. For this reason, LWA has investigated the management of biodiversity 
from the perspective of agricultural systems (i.e. in Grain & Graze and Land Water & Wool) 
and the management of agricultural systems from the perspective of biodiversity (i.e. Native 
Vegetation & Biodiversity R&D program).

Projects across LWA programs, particularly those with industry partners, have resulted in, or 
built upon, practical farm management responses to protect biodiversity assets (see Box 3). 
These projects have shown that conservation benefits can be achieved in areas that are primarily 
managed for agricultural production. The Land Water & Wool initiative has shown evidence of 
a slow cultural shift in agriculture towards biodiversity. In grazing systems, for example, past 
thinking was to identify conservation areas and lock them up. Today the thinking is that remnant 
vegetation and other conservation areas need to be fenced off and treated as ‘special paddocks’ 
managed primarily for their conservation value, but still be seen as part of the total farm feed 
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supply. The program has also shown that native pastures can, if appropriately managed, persist 
for many years.

Work in other programs, such as Grain & Graze, has reaffirmed that even small areas of remnant 
vegetation have value and need to be managed. Careful management of existing remnant 
vegetation to enhance structural complexity of landscapes will provide more habitat for a range 
of plants and animals and, if combined with other production practices such as integrated pest 
management, will enhance positive production benefits. However, to maintain overall landscape 
integrity, an aim should be to increase non-productive vegetation cover to about 30 per cent of 
a property (McIntyre 2002), a challenge remaining for adaptive agricultural research. Indeed, 
CSIRO research has shown that few landholders incorporate management of native vegetation 
into their property plans, cropping or grazing strategies or management activities despite current 
knowledge and appropriate best management practice.

Adaptive management practices incorporating biodiversity research finding

•	 Feed budgeting in grazing systems to match supply and demand and avoid overgrazing

•	 Rotational grazing

•	 Fencing off/protecting remnant vegetation

•	 Tree planting

•	 Reduction of stubble burning to protect soil microbes

•	 Use of better technologies, such as precision agriculture, to avoid excessive inputs

•	 Developing woodlots

•	 Zero till and controlled traffic farming 

•	 Pasture and no-kill cropping

•	 Reduction in the reliance on artificial fertilisers/pesticides 

Wagg et. al 2005

Across LWA programs investing in biodiversity, social and policy considerations have been 
important. For example, Land Water & Wool showed the importance of recognising farmers’ 
sense of place in extension of messages about biodiversity. Grain & Graze highlighted that 
biodiversity also exists outside national parks and reserves, and, thus, a greater range and 
balance of policies is required to address biodiversity more comprehensively. The Remnant 
Vegetation and Biodiversity R&D program shows that cost-sharing incentives are a critical 
component of improved vegetation practices on private land, that understanding the value 
systems and perceptions of different stakeholders can lead to more targeted and effective 
approaches to management and education, and that managing remnant vegetation needs to be 
considered at a number of scales.

Relevant social and institutional research – SIRP has supported a considerable amount of 
research into alternative policy instruments that provide the incentives and mechanisms for 
greater farmer and private sector investment in biodiversity conservation (largely relating 
to native vegetation). These alternatives include market based instruments (MBIs), and 
impediments to their adoption (i.e. CSU29, Understanding landholder constraints on the uptake 
of MBIs); design of conservation contracts (i.e. UWA51, A bioeconomic analysis of the duration 
of conservation contracts); and markets for ecosystem services (i.e. DSE3, Creating markets for 
environmental goods and services on private land; and CWE27, Assessing ecosystem services in 
the Goulburn Broken Catchment). Other LWA research on MBIs has been undertaken within the 
Joint Venture Agroforestry Program.
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Adaptation to manage water

The full range of LWA’s agricultural research could, in one sense, be described in terms of 
managing water in the landscape, through management of water use efficiency, balancing 
recharge and discharge at catchment and farm scales, reducing water-induced erosion, 
limiting leakage of nutrients, eliminating contamination of surface and groundwater resources 
from insecticides, and managing stream-banks, riparian zones, in-flow sedimentation and 
the relationship between consumptive and environmental water allocations. One or more 
LWA programs has addressed each of these issues and this report cannot do them justice by 
describing the full effort.

However, with up to 75 per cent of Australia’s consumed water resources allocated to irrigation, 
the National Program for Sustainable Irrigation (NPSI) warrants consideration from an adaptive 
agricultural perspective. This program funds and manages research projects working at the 
property level with farmers, at catchment level with policy makers and planners, and at scales 
that cross state and territory borders.

A central element of the NPSI program has been its focus on water use efficiency. Many 
irrigators see this as a means of managing for productivity and sustainability. For example, a 
successful citrus grower saved 50 per cent water while boosting fruit production by 40 per cent 
with open hydroponics, while a dairy farmer saved 31 per cent of his water and increased pasture 
productivity 100 per cent by switching to centre-pivot irrigation. Analysis of these production 
systems showed that efficiencies were possible without major investment, although accurate 
monitoring of water use is critical if adapting to and continuously improving water use efficiency 
is to be successful. 

The other side of the water use efficiency coin is increasing the availability of water for productive 
use without constructing new dams and accessing limited surface and groundwater. Vegetable 
growers have trialled the use of treated effluent for irrigation in horticulture to help establish 
guidelines for its safe use and maintain a sustainable water supply. Recycling water resources 
requires balancing benefits and risks, and this requires monitoring nutrients in the soil, 
particularly phosphorus and nitrogen. Using recycled water may mean growers can reduce 
fertiliser inputs.

At the catchment scale, NPSI has supported the development of a risk management framework, 
‘Assessing Ecological Risk’, which provides water catchment managers with a standardised 
method for assessing the environmental impact of irrigation activities. Tested to develop risk 
management plans in two irrigation areas in Australia, the method again showed the importance 
of continuous monitoring as the basis for successful land-use planning and adaptive agriculture.

Relevant social and institutional research – most LWA water-related social and institutional 
research has been supported under the Innovation Call, which has largely dealt with water 
trading schemes. SIRP-supported water research includes property rights (i.e. ACI19, An 
effective system of defining water property rights) and untangling regulatory and other legal 
frameworks dealing with river management (i.e. MMA3, Healthy waterways – this project is 
not relevant to adaptive agriculture). SIRP has supported many projects dealing with water 
management within an integrated catchment framework and these are dealt withi in a separate 
stocktake report.
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Adaptation to manage the triple bottom line

A return to decision-making

While many LWA programs and projects aspire to achieve triple bottom line (TBL) outcomes, little 
direct research investment has been undertaken into the concept itself. One exception was the 
social research of Grain & Graze. Here, the researchers propose that farmers have quietly been 
ahead of the game and, in fact, considering the TBL for years without giving it a name.

The TBL is meant to allow discussion around the notion that farm businesses aren’t all about 
profit but about a balance between goals – profit, environment and people. This approach is 
now used in planning, project management, and evaluation. Some people refer to the quadruple 
bottom line by including culture as a consideration.

In interviews carried out as part of the Grain & Graze social research project, researchers asked 
almost 80 farmers around Australia how they make their decisions and what motivates their 
decision making. Far from being simple, the answers are complex. Farmers are motivated by a 
complex range of motivations such as family, their attachment to the land, the desire to make 
a living, their general level of wealth, and financial success. All these are closely entwined and 
cannot be separated. The TBL could be viewed as a triple helix which aims to describe how the 
three goals are perfectly entwined (McGuckian & Rickards 2008).

Social goals are vitally important to farming families: the farming life is fundamental to 
their identity. To have flexibility and choice in how they use their time, to choose to carry out 
enterprises they enjoy rather than ones they find frustrating, and to apply the skills they are good 
at are very important and important benefits of being a farmer. 

TBL goals combine whenever decisions are made. For example, in choosing enterprises, farmers 
will weigh up financial returns, the effect on the environment, and the impact on the farming 
lifestyle and make a decision which takes all of these into account. Ultimately, decisions can be a 
compromise, and the consideration of one aspect of the TBL may affect how other considerations 
are perceived (see Box Four, for example). 

Profit in perspective

Financial goals are difficult to set. Business analysts would like to say we should measure 
return on capital because that is how all businesses are measured. Many farmers and family 
businesses would argue that the year has been a success if the family has earned a living, 
invested in improving the farm and put a bit aside for themselves and superannuation.

McGuckian & Rickards 2008

Environmental management systems

Within the business paradigm of the TBL, farmers have adopted a number of tools to consider, in 
particular, the environmental component of a sustainable business. Chief among them have been 
environmental management systems (EMS) that enable a business of any size or type to control 
the effect of its activities, products or services on the natural environment. An EMS is intended to 
support environment protection, biodiversity conservation, ecologically sustainable development 
and resource sustainability.

LWA has had limited investment in formal EMS schemes, although individual programs and 
projects have interacted with them. In particular, the cotton pesticides program involved the 
development of a best management practice approach to extension and evaluated the potential 
for this to evolve into a formal EMS, independently audited against widely recognised criteria. 
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Elsewhere, LWA collaborated with the Australian Conservation Foundation to support a project to 
consider how EMS might link to catchment-scale targets. At the time, catchment planning was 
in its early days, and the absence of sensible targets (if any existed) made the connection highly 
problematic.

At the heart of an EMS is determining which aspects of a business have environmental impacts. 
Once identified, these components are systematically managed to achieve better control and 
performance through a ‘plan, do, check, act’ process of continuous improvement (Figure 5).

Figure 5. Summary of the EMS process

Source: Higgins et al. 2007

It has been argued that EMS represents a particularly useful way of both addressing natural 
resource degradation and improving farm economic viability (Pahl and Sharpe 2007). For this 
reason, some view its continuous learning approach as fundamental to adaptive agriculture. 
From a policy perspective, it is of interest to government since it integrates a range of 
environmental, food quality, trade and farm management issues. Despite this, the adoption levels 
of EMS have been quite low, and there are a few notable examples of previous EMS champions 
abandoning the approach. This has been partly due to the transaction cost of participating, and 
limited consumer willingness to pay premium prices for produce with EMS quality assurance. 
Some researchers suggest that these economic considerations of relative advantage are 
complemented by other adoption factors such as the capacity to trial new technologies and 
practices (Pannell et al. 2006; Vanclay 2004).

Relevant social and institutional research – SIRP has supported a range of projects dealing with 
farmers’ decision-making processes within the context of the TBL (i.e. CWL24, Supporting 
decisions: understanding natural resource management assessment techniques; UQL25, 
Engaging landholders in NRM practice change; RPM2, Evaluation of producer initiated 
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and managed R&D; and DAV41, Australia’s farmers: past, present and future) and broader 
institutional and policy arrangements taking into account the TBL (i.e. CSE4, Institutional 
integration in complex environments; ANU24, Implications for Australian NRM of international 
experiences in institutional change and reform arising from sustainable development; ANU22, 
The changing nature of rural communities: policy-driven land-use change and the sustainability 
of rural communities; UNE60, Developing a good regulatory practice model for environmental 
regulations impacting on farmers; and TPF1, Cartography for environmental law: effective 
regulation of natural resource use).

Adaptation beyond LWA investment

All Australian primary industries invest in adaptive agricultural research. Many of them have 
done so in collaboration with LWA. Not least because of the dry conditions experienced for most 
of the past decade, industry investment in adaptive agriculture has primarily focused on water 
use efficiency. This is the case in both dryland and irrigated industries, although in irrigated 
industries the intense competition for water means that the issue is one of survival. Wine grape 
and horticultural industries, in particular, have experienced considerable structural adjustment 
due to the combination of market forces and water availability.

In interviews associated with this study, the grains industry featured prominently as the one 
where investment in adaptive agriculture, particularly in conservation farming, had resulted in 
the largest improvements in land management. Widespread adoption of no-till and minimum-till 
practices have been credited with greatly reduced dust storm and other erosion events.

Within the grazing sector, significant advances have been made in grazing management that 
match farm planning and rotational strategies with land-use capability as well as in stock 
confinement and destocking strategies.

Over recent years, farm productivity levels have been decreasing across most agricultural 
industries. Traditional levels of productivity growth of about 2.5 per cent per year between the 
1950s and mid-1990s have since declined to an average of 1.5 per cent per year. This is placing 
enormous pressure on industry bodies to increase their investment in pure production research. 

Towards future investment in the social and institutional 
aspects of adaptive (sustainable) agriculture
During the course of this project, the demise of Land & Water Australia was announced in 
the 2009 Budget. The implications for future investment in social and institutional research 
pertaining to adaptive agriculture are therefore for the wider policy and research community to 
contemplate. From a LWA perspective, leaving a legacy of its investment is the crucial issue.

What is LWA saying?

Interviews with a select number of staff and LWA board directors show the organisation to be 
proud of its heritage and its relatively independent and unique position it had to act as a broker 
of objective and innovative research. SIRP and the Innovation Call were particularly identified 
as contributing to the cutting edge nature of the organisation’s investments, although the 
Redesigning Agriculture for Australian Landscapes Program was also identified as ‘light years 
ahead of its time’ in the context of adaptive agriculture. Some comments, however, suggested 
that LWA’s independence had been gradually reined-in over time as consecutive governments 
sought to bring the R&D corporations into closer alignment with portfolio objectives.

Many interviewees questioned the concept of adaptive agriculture and did not regard it as one 
with positive connotations. The term has not been used to any great extent previously within the 
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portfolio of industry programs, and some of the interviewees suggested that it should be dropped 
as it did not necessarily address LWA’s concerns about sustainable agriculture.

A number of interviewees expressed the view that agriculture does not enjoy a high profile, and 
that among many in the community it is seen as yesterday’s industry. This view was coupled 
with unease about agriculture’s place in a policy context that favours conservation with a 
predisposition towards environmental icons and extending the national reserve system. A 
high priority, therefore, is to demonstrate that some rural industries are at the cutting edge of 
spatial information, precision technology and other revolutionary sciences while contributing 
substantially to the Australian economy and the country’s intellectual capacity. Some 
interviewees suggested that much of the organisation’s communication effort came across as 
self-serving, unclear in its intended messages and target audiences and ultimately not focused 
on attaining change in the landscape. This included material produced by SIRP.

The issue of whether social and institutional research should be embedded more into individual 
programs rather than being supported through a separate program was raised repeatedly in 
interviews. If there was any general agreement on this, it was that all programs should have 
a balance of research across disciplinary platforms, with the social and institutional research 
included in the context of the relevant program issues and the researchers having constant 
dialogue with other program researchers as a means of exploring issues more holistically. Some 
interviewees suggested that such a process may inevitably become conservative, and that SIRP 
fulfilled a role in supporting cutting-edge research.

Future research priorities identified by LWA interviewees, now for the consideration of those 
beyond LWA, include:

•	 defining duty of care (a project in itself) and embedding this into a range of ongoing policy 
option projects

•	 drafting model legislation reflecting societal expectations about duty of care

•	 drafting a ‘master act’ for appropriate resource use planning that counteracts ‘development 
at all cost’ policies

•	 supporting long-term (up to 50 years) scenarios

•	 assessing infrastructure needs to support a dynamic and adaptive agriculture in future

•	 returning to the principles of mimicking native landscapes

•	 experimenting at large scales on-site and off-site system dynamics

•	 understanding how to attain mass change rather than piecemeal adoption

•	 developing policy options to ensure structural adjustment has positive NRM outcomes

•	 understanding the implications of emerging farm management models and developing 
appropriate models that achieve triple bottom line outcomes

•	 assessing triage approaches to underpin appropriate NRM policies and resource allocation

•	 exploring the NRM implications of agricultural value chain relationships and post-farm gate 
logistics

•	 identifying nation building initiatives based around cutting edge agriculture

•	 investigating potential relationships between resource recycling, renewable energy and 
adaptive agriculture.
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What are the researchers saying?

The views of 22 leading environmental thinkers associated with the recent book, Ten 
Commitments: Reshaping the Lucky Country’s Environment (Lindenmayer et. al 2008), were 
considered in the context of their perceived priorities for sustainable adaptive agriculture. 
Appendix A outlines a summary of their priorities against a range of topics, each subdivided in 
terms of their implications for on-ground management, policy and further research. A summary 
of those priorities where a link can be made – sometimes at a stretch – between adaptive 
agriculture and the need for social and institutional research follows:

•	 Replace all drought-related subsidies and tax provisions for grazing with incentives 
supporting ecological responses to climate variability

•	 Define a new concept of a rangelands multiple use and have its implications flow through all 
institutions

•	 Establish formal regional learning systems that develop persistent community local 
knowledge

•	 Support achievement of 30 per cent perennial production systems though research and 
policy initiatives

•	 Find better ways of dealing with the pervasive threat of feral predators (including policy)

•	 Implement a carbon trading scheme that rewards landholders for the retention and 
conservation management of native vegetation

•	 Mitigate pastoral impacts, and deliver institutional change to provide substantially more 
scope for conservation management on what are currently pastoral lands

•	 Establish processes and institutions to drive systematic long-term land-use planning that 
appropriately recognises and retains conservation values as the foundation for a sustainable 
future

•	 Develop new ways to improve integration of farm forestry with on-farm management and 
on-farm biodiversity conservation

•	 Address synergies between drivers of environmental impacts (including human and 
institutional drivers)

•	 Restore river flows to iconic wetlands in compromised rivers (includes water allocation 
policy)

•	 Reorganise floodplains in policy, management and regulation

•	 Undertake environmental and economic assessments of water resource developments that 
identify long-term costs and benefits and which draw on examples from Australia and the 
world

•	 Reduce the global effects of human populations on the resources of aquatic ecosystems

•	 Develop indicators to measure the economic value of coastal ecosystems

•	 Pay for ecosystem services (including finding ways to do this)

•	 Build new industries, not just new crops

•	 Create new partnerships and knowledge

•	 Unlock tools for change

•	 Put the whole package to the test
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•	 Invest in labour-saving innovations that enable graziers to focus on the social and 
environmental elements of the triple bottom line; and support regional development 
programs that increase labour availability in rural Australia

•	 Modify the traditional criteria for identifying areas to be protected

•	 Refocus research, management and policy towards considering interactive social-ecological 
systems as the primary object of interest

•	 Determine when to manage social-ecological systems to enhance resilience and when to 
manage to facilitate transformation

•	 Research the history of the changing relationship between humans and the environment at 
the times of Aboriginal and European settlement and the implications of this knowledge 

•	 Engage the humanities more effectively in research on environmental challenges, and 
benefit from the insights they offer for management strategies and tools

•	 Develop rigorous regional water plans

•	 Establish performance incentives

•	 Australia needs to invest in biodiversity proportionate to its value

•	 Conservationists are too conservative: they must embrace new landscapes and radical ideas

•	 State and regional bodies need to take a more experimental approach to whole of landscape 
management

•	 Enlist a credible figure to condense the scientific information, translate it into a political 
action agenda, and sell it to politicians and the public

•	 Explain how loss of biodiversity represents an acute example of market failure

•	 Review all federal, state and local government laws that might be used to encourage private 
investment and management of land for improved environmental outcomes

•	 Instigate market pricing for commodities like water beside emission trading schemes, and 
use resulting funds for biodiversity investment

•	 Use the tax system to encourage biodiversity investment or introduce forms of ‘green bonds’

•	 Find urgent ways to cross-pollinate the private and public/academia sectors now

•	 If all else fails, try an ‘environmental levy’

•	 Tax carbon, water and land disturbance content of personal consumption and allocate the 
funds specifically for environmental remediation and ecosystem renewal

•	 Link regional and capital cities through new investment in high speed and clean forms of 
transportation and communication technology

•	 Limit overall settlement growth to maintain internal local and regional capacity to provide 
high-order energy, water and ecosystem services

•	 Develop and share understanding and adaptive strategies about health risks from 
environmental change, particularly in Indigenous communities

•	 Transform food systems and nutrition policy, to achieve both sustainable production and 
good health

•	 Develop stronger links between the health sectors and other sectors whose environment-
related policies have long-term structural/contextual consequences for health
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•	 Make population health central to the concept of ecologically sustainable development

•	 Develop a national philosophy of fire

•	 Consider the implications of the trend to domesticate fire regimes

•	 Resource Indigenous knowledge about production and exchange with Western science

•	 Research to assess cost-effectiveness of Indigenous management regimes

•	 Adopt innovative policy approaches

•	 Re-fashion the statutory framework

•	 Attend to overlooked sectors

Recommendations for SIRP’s legacy

Challenges for social and institutional research and  
communication investment

The current five-year investment plan for SIRP, nominally due for completion in June 2010, 
but now with an uncertain future, contends that well integrated social research is needed to 
understand the relationships between social, economic and biophysical dimensions of NRM. 
While this remains the case, social research offers more than an opportunity to understand 
relationships; it can also enhance the capacity to affect change in the short term. However, 
limited investment can only affect limited change.

SIRP has sought to achieve up to 24 outcomes across nine objectives and three themes in its 
investment plan. Such an aim was enormously ambitious, and with a limited budget and its 
portfolio of activity spread across so many outcomes, it will be a challenge to attain widespread 
adoption of research results or to achieve all outcomes.

The opportunity for social and institutional research to support government and other initiatives 
by underpinning their social, economic, institutional and policy knowledge base has been, and 
remains, substantial. In attempting to support a considerable number of these, however, it is all 
too easy to spread resources thinly, sometimes on topics of great interest and high priority to a 
narrow stakeholder base, but ultimately not of high national significance in the overall scheme of 
the NRM challenges facing Australia.

Herein lies a sobering challenge, a challenge that can be personally affronting to the many of us 
who have strived to make a difference to improve the health of our environment. Across Australia 
there is no shortage of good news stories to tell of farmers’ successful NRM initiatives. Indeed, 
such stories could fill newsletters and magazines for years to come and give the illusion that 
substantial change is taking place. Across the fabric of the Australian landscape, however, these 
efforts are fragmented, piecemeal and are having only minor impact on reversing major trends in 
declining resource condition. As one SIRP project leader stated, “Innovation is mostly on a farm 
or even paddock level, and is not enough to make any significant impact at a landscape scale.” 
(Perkins et al 2003; Shearer 2003). This may explain government predilection towards focusing 
on iconic assets and extending the national reserve system as a way of gaining traction for 
investments across huge and variable landscapes.

The challenge for future social and institutional investment, therefore, is twofold: first, not 
to augment the illusion of grand achievement by highlighting many individual and highly 
newsworthy projects; and second, to focus critical mass of investment on fewer activities that will 
facilitate large-scale landscape change.
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In respect to the communication of social and institutional research, the enormous diversity 
of projects supported by SIRP across a broad domain of disciplines makes it difficult to easily 
synthesise key messages for key target audiences. This stocktake project is itself a type of 
synthesis; however the shear scope of dealing with the multi-dimensions of adaptive agriculture, 
let alone the multi-dimensions of social science approaches, poses a challenge to adequately 
capture and convey the accumulated knowledge, much beyond making general observations. 

Good communication of research should, in some sense, be indistinguishable from the 
conduct of the research itself. That is no less the case for research with policy and institutional 
implications than it is for research with farming practice implications. For some target 
audiences, however, this is problematic. Given the short-term nature of the policy process, with 
knowledge underpinning policy decisions often required at short notice and within very specific 
contexts, many social and institutional research projects struggle to connect with the right 
people at the right time. Policy makers do not have the time to participate in research, and they 
often require the research to be contextualised in ways that can be difficult to second-guess at 
the project initiation stage. Consequently, a considerable amount of communication in social 
research programs tends to be generic and hit-or-miss in terms of adoption. The proliferation 
of project fact sheets and glossy brochures, that often go hand-in-hand with conveying generic 
messages in the absence of fine-tuned market segmentation, can provide the appearance of 
progress yet often achieves little more than raise awareness of who is doing what in the research 
world.

While contestable, social research programs represent the hardest arena of research to find 
communication traction with an audience capable of immediately adopting research results. Data 
from interviews associated with this project suggest that the audience hungriest for the results 
of SIRP research is the research community. This target audience merits considerable attention 
if the aim is to build long-term research capacity and an overall body of social and institutional 
research knowledge rather than wholesale change in the shorter to medium terms.

Consistent with the challenges facing future social and institutional research outlined above, it is 
critical that future communication focus on a narrow range of activities that support large-scale 
landscape adoption.

Priorities for future social and institutional research in respect to  
adaptive agriculture

With LWA to hand over program and project responsibilities to DAFF after June 2009, it will 
be more critical than ever for future investment in social and institutional research to align 
with government portfolio priorities and the forces, including their consequences, acting on 
sustainable agriculture. These forces were outlined in Figure 3 and discussed previously. From 
a social and institutional perspective, a refined body of research should be supported to address 
these forces within an overarching goal of achieving landscape-scale adoption of sustainable 
agricultural practices that enhance the condition of our natural resources (see Figure 6). Such an 
approach will not only align future activity to outcomes specified by DAFF, but should differentiate 
portfolio investment from that of other organisations seeking to achieve purely environmental 
outcomes. This should help provide the critical mass of investment required to truly make a 
difference, while contributing to both economic and environmental goals.
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Figure 6: Matching future social and institutional research priorities to forces on agriculture 

Priorities for future social and institutional research communication

With the wind-up of LWA, communication issues take on both short and long-term dimensions. 
In the short term, there is a sense of compulsion and urgency for the SIRP program to maximise 
the benefit of its past investment as a legacy for the future. In line with the observations made 
previously that the communication of social and institutional research requires clear target 
market segmentation to avoid adding to the overcrowded field of generic lessons, an attempt has 
been made to identify the key target markets for communicating SIRP results (Figure 7). Table 3 
outlines suggested tactics for reaching these targets.

Changing global economics

Force Social and 
institutional research

Frameworks to double 
agricultural production with half 

the impact

Frameworks (planning) to adjust 
land use to, land, water, climatic 

and population dynamics

Frameworks to enhance value- 
chain approaches to sustainability

Frameworks to enhance  
accountability for resource use at 

every level of society

Advancing technologies

Climatic change and 
variability

Increasing consumer and 
community demands

Trade and social policy
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Figure 7: Target markets for SIRP research outputs

Target Market 1

Internal participants and 
partners involved in the 

handover of SIRP projects

Establishing a new sense of 
ownership and Committment

Where possible fostering 
participatory research

Emphasing influence on 
internal policy development 

as much as partnership 
advocacy

Encouraging the sharing of 
methods and findings 

accross disciplines

Emphasising policies likely 
to lead to significant 
landscape change

Target Market 2

Policy officials required to 
make imminent decisions on 

NRM

Target Market 3

Policy advisors and 
government-employed NRM 

reseachers

Target Market 4

The research community

Target Market 5

Regional and local NRM 
bodies, including Indigenous 

organisations

Target Market 6

Policy advocates and NGOs
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Table 3: Target markets for SIRP research outputs

Target market 1 – Internal participants and partners involved in the handover of SIRP projects

Characteristics Tactics Key messages Desired response

DAFF program and 

policy managers and 

staff

Build on personal 

relationships and 

encourage joint planning 

in the handover process

Introduce the DAFF 

team to key researchers 

to build confidence and 

direct relationships

The portfolio of SIRP 

activity addresses many 

of the key portfolio 

priorities, which can 

be strengthened in the 

future

Investing in independent 

social and institutional 

research can add to 

the intellectual ‘grunt’ 

and richness of ideas 

required to deal with 

extremely difficult 

issues

Recognition of the value 

of SIRP research and 

future S&I investment

Continued investment 

in independent S&I 

research to support 

portfolio outcomes

Target market 2 – Policy officials required to make imminent decisions on NRM

Characteristics Tactics Key messages Desired response

DAFF, DEWHA, DCC 

and state equivalent 

policy officers presently 

working on NRM policy 

initiatives.

Identify the specific 

initiatives taking place, 

match these to past and 

present SIRP activity 

and put the people in 

face-to-face contact.

Decisions being made 

can be defended or 

improved through 

sound research that 

is independent of the 

political process.

Latest research 

available to, and adopted 

within, emerging policy 

frameworks

Target market 3 – Policy advisers and government-employed NRM researchers

Characteristics Tactics Key messages Desired response

DAFF, DEWHA, DCC 

and state equivalent 

research officers 

presently working in the 

NRM field.

Summarise emerging 

S&I research knowledge 

against key portfolio 

priorities as the basis 

for building upon into 

the future.

SIRP research has been 

designed specifically 

with you in mind

A new suite of research 

findings will make your 

professional life easier 

and more stimulating

Latest social and 

institutional findings 

and methodologies are 

adopted into ongoing 

government social and 

institutional research
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Target market 4 – The research community 

Characteristics Tactics Key messages Desired response

Anyone performing 

research that can 

influence the future of 

adaptive agriculture in 

Australia

Summarise emerging 

social and institutional 

research knowledge 

against key priorities as 

the basis for building 

upon into the future

Be ambitious, and 

seek to develop social 

and institutional 

research that achieves 

widespread landscape-

scale adoption

The findings and 

methods of SIRP’s 

research are worth 

building on

Latest social 

and institutional 

research findings and 

methodologies are 

adopted into ongoing 

government social and 

institutional research.

Target Market 5 – Regional and local NRM bodies, including Indigenous organisations

Characteristics Tactics Key messages Desired response

Managers and staff 

of local and regional 

authorities for whom 

past and current SIRP 

research is relevant

Support face-to-face 

presentations by the 

author of the regional 

NRM synthesis project 

with relevant regional 

bodies

Many SIRP projects 

have been designed 

specifically with you in 

mind, and the findings 

can assist you perform 

your activities with 

clearer focus and better 

outcomes

NRM bodies are better 

aware of the body of 

knowledge that can 

assist them and know 

how and when it can 

assist them

NRM bodies are inspired 

to support their own 

social and institutional 

research efforts

Target market 6 – Policy advocates and NGOs

Characteristics Tactics Key messages Desired Response

Those organisations 

with a NRM remit who 

can champion SIRP 

findings through their 

own work, advice and 

advocacy

Personal briefings of key 

NGOs on the findings of 

SIRP research relevant 

to their remit

SIRP has supported 

politically independent 

research which has 

developed a body of 

knowledge that can 

improve agricultural and 

NRM policy

NGOs are aware of 

the latest social and 

institutional research 

findings and use them to 

influence their own key 

messages
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