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ASSESSING SOCIAL ACCEPTABILITY OF MANAGEMENT 
OPTIONS FOR HARMONISING IRRIGATION WITH 
ENVIRONMENTAL CONCERNS: A PILOT STUDY FROM THE 
MURRUMBIDGEE VALLEY, AUSTRALIA 

Abstract 
The flows in regulated rivers are strongly dependent on water demand by downstream 
water users. In irrigated catchments the river flow regimes are deliberately distorted to 
cater for crop demand, with significant deleterious ecological impacts. A number of 
opportunities exist to manipulate irrigation demand and supply to provide more natural 
seasonality of flows and optimise the social, environmental and economic outcomes from 
water use in a catchment. Possible options to achieve this goal include improved cropping 
mix incentives, groundwater – surface water substitution, intra and inter-seasonal water 
trading and harmonisation of on- and off-farm storage, distribution, application and 
drainage infrastructure with environmental outcomes. Each of these options will impact in 
some way on irrigation and wider communities.  In this paper ‘community’ involvement in 
setting irrigation research agendas and evaluating water management options in the 
Murrumbidgee Valley, Australia is explored. A brief assessment of social acceptability, 
combined with hydrological and economic models, was found to be an effective approach 
for scoping different irrigation demand management options to improve seasonality of 
flows. In this study the value of articulating assessment criteria when dealing with new and 
potentially disruptive options for the management of irrigation demand in a catchment 
context is demonstrated.  
 
KEYWORDS: Social acceptability;  system harmonisation; conjunctive management of 
surface and ground water; seasonality of flows; environmental management 
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Introduction 
Local and community involvement in applied research is becoming increasingly valued by 
scientists and policy makers because it provides a source of new information and 
knowledge for defining and addressing issues (Bosch et al., 2003; Khan, 2004).  In 
addition, engagement of a variety of stakeholders at all levels of learning and innovation 
development increases the relevance and immediate applicability of research outcomes 
(Burroughs, 1999; Allan & Curtis, 2002). When a specific research goal matches that of an 
impacted community local involvement in the research process may be willing and 
harmonious. For example, much of the irrigation research undertaken to increase 
productivity and profits is done with the support, and even at the behest, of individual 
irrigators and their communities. However, reactions to, and involvement with, research 
aimed at achieving catchment-wide environmental objectives is less straightforward.  
Environmentally driven research may be perceived to be at the expense of the short term 
interests of some individual irrigators or their communities. Understanding the 
acceptability (or otherwise) of environmentally focused irrigation innovations is a way to 
promote efficiency and efficacy of research efforts, and to begin the community 
involvement which will aid in adoption of the innovations. This paper presents results 
from a pilot study which explored the social acceptability of environmentally focused 
irrigation management options in a systematic way. The lessons from this pilot may be 
useful for other researchers and implementation organisations attempting to balance 
human and environmental needs within irrigation areas. 
 

Background  
The Murrumbidgee catchment covers an area of 73,400 km2 of Australia’s major ‘food 
bowl’, the Murray-Darling Basin (MDB) (see Figure 1). The Murrumbidgee River runs 
1,600 km from its source in the Snowy Mountains to its junction with the Murray River.  It 
is characterised by large irrigated agricultural and irrigated pastoral developments, 
including the Murrumbidgee and Coleambally Irrigation Areas. In an average year, such as 
2000-01, the Murrumbidgee River conveys approximately 4,300 MCM of water, of which 
about 65 per cent is licensed for diversion for irrigation and other human uses. There are 
14 major dams, eight large weirs and over 10,000 km of irrigation canals associated with 
the Murrumbidgee River (Khan et al., 2004). 
 
 Insert Figure 1 about here [map of Murrumbidgee valley, set in a larger map of Australia]. 
 
The communities of the Murrumbidgee Valley have established successful and valuable 
enterprises based on the innovative use of water in agriculture, horticulture and the 
concomitant value-adding businesses that exist in association with these industries. There 
are several new intensive livestock and feedlot developments along the river, viticulture is 
expanding in selected areas, and the number of agricultural processing industries is 
increasing within the valley. There is competing demand for surface and ground water use 
in agriculture, as well as for tourism and for environmentally focussed purposes such as 
“environmental flows” to maintain or enhance ecological processes.  
 
The physical and ecological characteristics of the river systems within the MDB have been 
extensively modified through a range of interventions and the most significant are those 
associated with flow regulation (Davis & Hirji, 2003). Natural water flow regimes within the 
river have been considerably altered, in terms of rate, temporal variability, and volume over 
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season. Along the Murrumbidgee and Murray rivers the seasonality of flow has been 
inverted; the highest flows now occur in summer to meet the needs of irrigators and inland 
towns, with the lowest flows now in winter and spring, when the storages refill. Altered flow 
regimes have been identified as one of the drivers of declining riverine and wetland condition 
in south eastern Australia (Norris et al., 2001; Department of the Environment and Heritage 
2001; EPA Environmental Reporting 2003). The inversion of flow regimes has had 
significant deleterious ecological impacts in the Murrumbidgee system through reduced 
frequency of inundation of wetlands and associated changes in riverine biomass (Page et 
al., 2005). It is logical to expect that a return to more natural flow regimes would lead to 
improved ecological outcomes. 
 
The question is how can natural flow regimes be at least partially restored, without 
destroying the enterprises and communities that have developed in conjunction with 
irrigation? Traditional approaches for securing environmental flows aim to recover a 
volume of water by either:  

•  reducing allocations to irrigators without compensation;  
• buying it and providing compensation to farmers directly or through purchases on 

the open market; or 
• ‘saving’ it, through improving infrastructure to reduce evaporation from supply 

systems.  
Each of these approaches involve high social and political costs for managing 
environmental flows, but none of them adequately address the challenges associated with 
the changes that have altered the seasonality of river flows.   
 
An alternate approach for achieving better environmental outcome in rivers may be to 
improve the seasonality of flows by using different irrigation demand management 
options. These options would be designed to reduce peak summer demand for irrigation 
water, in conjunction with changes to farm and district enterprises. With careful mixing 
these options could maintain or increase farm viability while spreading demand over 
summer and winter periods.  A Cooperative Research Centre for Irrigation Futures scoping 
project, entitled Improved Seasonality of Flows and System Harmonisation (ISFSH), was 
designed to test if a seasonality based demand management approach is feasible for the 
Murrumbidgee area. Irrigation in southern Australia has operated in a development and 
increased productivity paradigm since Alfred Deakin spearheaded its development in the 
mid 1880s (Proust, 2003). A seasonality of flow approach to water management is a 
challenge to that paradigm and could be seen to be a direct threat to individual irrigators 
and irrigation companies. Thus, of interest within the ISFSH project was how to best 
involve members of the irrigation community in the process of considering possible 
significant changes, even while those possible changes remained unformed and potentially 
threatening.  
 
Agricultural and rural development practise around the world been strongly influenced by 
the ‘transfer of technology’ approach to change and innovation.  This approach focuses on 
the development of a ‘product’- such a new piece of equipment, or a set of practices-  by 
scientists and technologists, who then transfer their understanding of the innovation to the 
practitioners in the field (Ison 2000). This approach works particularly well for ‘products’ 
developed specifically to improve short term farm profitability or productivity. Because 
the transference of ideas in this model is anticipated as being from scientific or technical 
experts to practitioners the main role for other stakeholders, such as farmers, is that of 
passive receivers. The assumption underpinning the transfer of technology approach is that 
the innovation is good for the recipient stakeholders, so if uptake is slow it is because of 
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‘barriers’ to adoption. In the transfer of technology approach much effort is directed to 
identifying and addressing these barriers to the uptake of the innovation; in other words, 
the innovative ‘product’ remains constant, while stakeholder concerns are ‘managed’ to 
encourage uptake. While the transfer of technology approach is a well established model 
for understanding agricultural extension, there is growing recognition of the importance of 
understanding and the social context into which the innovation is being introduced. 
Introducing context requires some assessment and understanding of the social acceptability 
of the innovative ‘product’ or proposed change(s). Assessing social acceptability requires a 
less narrow understanding of information and knowledge sharing processes because the 
nature of the innovation is considered to be negotiable in response to societal context. A 
focus on social acceptability is more conducive to stakeholder participation in uptake and 
redesign (Steyaert and Ollivier, 2007). When considering the introduction of difficult and 
or disruptive innovations into communities that rely on production from natural resources, 
a focus on social acceptability, rather than on transfer of technology, is more likely to be 
more useful. Social acceptability theory emphasises the importance of understanding how 
judgements about whether to accept and adopt are made. Making judgements involves 
more than just reviewing and weighing substantive information; judgements evolve from a 
complex suite of factors including individual and cultural context, knowledge and 
understanding of alternatives and consequences and trust in decision makers. The idea of 
judgement also implies comparative assessment of options (Stankey & Shindler, 2006).  
 
The ISFSH scoping project aimed to develop new irrigation system management options, 
and it was considered important to develop a systematic approach for making some 
preliminary judgements during the option development phase itself. However, the 
appropriate form of stakeholder engagement was problematic. As suits a scoping project 
the options would be articulated as broad, imprecise ideas. Attempting to engage a wide 
range of stakeholders at this highly speculative stage could have the potential to cause 
anxiety and antagonism within the stakeholder communities. However, stakeholder 
involvement in the further selection and development of the options could be expected to 
result in more immediately relevant and acceptable options for their community. The 
dilemma about when and how to best to involve stakeholders was resolved in this project 
by aiming the initial engagement at the irrigation industry level, rather than with large 
cohorts of individual irrigators. The engagement involved a meeting of these stakeholders 
in April 2005, with a second meeting in March 2006. 
 

Gauging the social acceptability of different options- phase 1 
The first meeting was held in a large irrigation town in the Murrumbidgee Valley. Invited 
participants included local water distribution company managerial staff, state agency 
employees, representatives from the Commonwealth Scientific and Industrial Research 
Organisation (CSIRO) and the Murray-Darling Basin Commission, University irrigation 
researchers, plus two locally prominent irrigation farmers. The workshop participants 
mostly represented those with a primary interest in irrigated farming productivity and 
profitability, although it was recognised that people may hold many values (for example, 
being involved with irrigated farming does not preclude a person from having 
environmental concerns). The specific aims of the first meeting were to; 

1. Develop draft criteria for assessing water demand management projects/ideas; 
2. Share project ideas between the research team and other ( i.e. community) 

experts; and  
3. Assess the proposed ideas against the draft criteria developed in item 1. 
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As noted above, the options developed in the ISFSH pilot project involve different ways of 
thinking about available and potential water resources, the nature of irrigation farming in 
Australia and the relationships between individual farms and the broader environment. To 
’gauge’ the social acceptability of these options it was necessary to follow a systematic 
and transparent process to avoid unreflective or reflex reactions to new ideas, and to 
reduce opportunities for manipulation. The process used at the first meeting centred on 
articulating criteria against which any irrigation demand management options could or 
should be evaluated. A workshop approach as described by Spencer (1989) was used to 
enable the meeting participants to develop these (draft) assessment criteria together. The 
workshop involved uncritical generation of ideas from all participants (‘brainstorming’) in 
response to the question ‘What criteria would you use to judge the effectiveness of a water 
management project?’ All the participants then assisted in collecting the responses into 
categories, or sets and labelling those sets with a heading that reflected all of the individual 
responses within it. This resulted in 11 criteria by which participants felt they could 
compare and judge options for any proposed water project,  including those aimed at  
improved seasonality of flows in the Murrumbidgee River.  The 11 criteria articulated  
were: 

• Improved water use efficiency 
• Demonstrated impacts on water availability 
• Sound stakeholder processes 
• Feasibility 
• Significance 
• Risk reduction 
• Equity/fairness 
• Identify costs/ cost minimisation 
• Economic benefits 
• Social benefits 
• Environmental benefits 

 
Once these draft criteria were developed the participants the second aim was addressed by 
providing some information about past and current ground and surface flows in the district 
before asking participants to share possible options for harmonising irrigation demand 
with river flow regimes. Five of the options presented were developed as part of the ISHSF 
project and two were added by other workshop participants. The five ISHSF options are 
summarised in Figure 2. 
 
Insert Figure 2 about here 
 
A blank matrix was formed with the seven options on one axis, and the previously 
articulated criteria on the other axis. Five groups were then formed from within the 
workshop participants to assess the options. Each group was asked to assign up to five 
points to each box in the matrix, with five points being totally acceptable, and 0 points 
being totally unacceptable. Adding the criteria scores provides a ranking of the projects 
(although one group chose to go straight to ranking the projects ). The ranking from 
highest score to lowest by each group is shown in Figure 3. 
 
Insert Figure 3 about here 
 
Each group placed a different option at the top of their list; however there were some 
patterns worth noting. The conjunctive use of water option was ranked 1 or 2 by four of 
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the groups.  Thus, it could be concluded that it had reasonably comprehensive support or at 
least participants had some interest in the approach. The Barrage, various forms of en-
route storage and managing evaporation scored either very high or very low, while the 
cropping mix and water trading ideas were in the median range for most groups. Selling 
water as a service was ranked either last, or not considered, by all groups. 
 
Clearly ranking the ideas  in an afternoon workshop session was not rigorous, nor 
definitive, as each criterion is given equal weight. Given this, and the non-random 
selection of participants it is impossible (as well as unwise) to make statistical 
generalisations about the results of the first meeting. However, it can be concluded from 
this initial meeting that it is possible to approach new and potentially threatening ideas 
through a systematic process that provides some direction for future research. Some 
understanding was developed about the immediate social acceptability or otherwise of 
each option. The value of the systematic process used was that, along with this broad 
estimation of acceptability, was some articulation and investigation of reasons behind the 
judgements. This allows for a process of informed improvements to be undertaken.  
 
The process of articulating assessment criteria not only allowed considered judgements 
about the acceptability of proposals, it also indicated specific areas where project ideas 
may need to change to become more socially acceptable. The conjunctive use of water 
option scored less well against the criteria of stakeholder processes, cost minimisation, 
social benefits and equity than the other criteria, suggesting that this project could become 
more acceptable by addressing these issues. Financial incentives, or a greater emphasis on 
involving stakeholders and developing equitable sharing arrangements, or compensation 
may be required to make this option more acceptable.  On the other hand the Barrage 
project idea scored poorly against efficiency, flexibility, significance, suggesting a niche 
role rather than a large scale option for system harmonisation. The cropping mix project 
idea scored poorly in many areas, but particularly against the criteria of risk reduction, 
equity, water use efficiency and stakeholder processes. If the cropping mix option is to be 
pursued much more work with individual and community water users is required to 
manage risk, ensure equity and to ensure that there are some water use benefits. Possibly 
financial or other incentives would be required to improve the score in these areas. 
  
After the first workshop physical and economic modelling in the ISFSH project focused on 
refining and detailing some of the seasonality of flows options.. The main objective of the 
hydrological modelling was to quantify water saving and possible reduction in peak 
irrigation demand, both at farm and system-level, under different soil types. The economic 
modelling included considering alternative strategies for water re-allocation, distribution 
of costs and benefits and policy decision choices. The policy interventions significantly 
facilitate and influence the process that produces the desired objectives.  
 

Gauging the social acceptability of different options- phase 2 
By March 2006 the options discussed at the initial meeting had been developed in 
sufficient detail to re-present to the community participants. A second meeting, with the 
same invitation list, was held in another Murrumbidgee irrigation town. For various 
reasons, fewer people were able to attend the second workshop. Despite this, a useful 
discussion about the options ensued. The options under consideration at the second 
meeting were similar to those discussed at the first meeting, and included a baseline (i.e. 
current) approach, market based surface water demand reduction, managed accessible 
aquifer recharge/conjunctive water use, spreading water demand with improved cropping 
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mixes, increased system and/or end use efficiencies and en-route storages. The options 
were presented with information about the impacts of each under a 10% (Table 1) and a 
20% (Table 2) market based reduction in water demand.  
 
[Insert Table 1 and Table 2 about here] 
 
Again the approach used to discuss the options involved a facilitated workshop, this time 
focused on whether each option was worth pursuing, and what issues were important for 
further consideration with each option. 
 
Workshops participants considered each of the options as worth pursuing, although it was 
noted that the increased system and end use efficiency options were already being explored 
well in other projects. The option of spreading water demand with improved cropping 
mixes again received a mixed reception by community participants; some participants 
thought it was a not worth pursuing, while others thought that, while it had some potential, 
it was a lower priority for research than the other options. 
 
The major issues discussed in relation to these options involved structural constraints, 
equity, ecological improvements and public perceptions. The option centred on managed 
accessible aquifer recharge was anticipated to have good environmental impacts, but 
participants were unsure how the costs and benefits could be fairly distributed among the 
irrigation and the wider communities. It was also suggested that not being able to see the 
stored water might reduce the desirability of this option. On the other hand, the issues for 
en-route storages included doubt over the environmental benefits, but acknowledgement 
that it would be a popular option for many stakeholders who would benefit from the 
efficiency of delivery without having to pay direct costs for the increase. The issues related 
to the improved cropping mix option include environmental impacts on adjacent wetlands 
and increased financial and lifestyle costs for irrigation farmers. The market based option 
was considered to face large institutional constraints, as well as having high transaction 
costs. Participants also felt that there was no guarantee that water savings would result in 
improved environmental outcomes.  
  
Discussion 
 
It was evident from the two workshops that some options for improving seasonality of 
flows in rivers through irrigation demand management and harmonising irrigation systems 
with the environment were more acceptable to this group of stakeholder participants than 
other options. Further, it could be concluded that the level of acceptability influenced what 
participants considered as worthwhile research to pursue. The most acceptable options for 
this group were those that involved changes to the delivery of water to the irrigation 
district and/or individual properties. The development and co-ordination of en-route 
storages and various processes for achieving conjunctive use of ground and surface water 
were seen to have the potential to produce some environmental enhancement with minimal 
disruption to the irrigation community. Options which had more direct and potentially 
negative impacts on individual farmers, such as spreading water demand with improved 
cropping mix, were not as acceptable to the meeting participants. These findings provide 
direction for future research and trailing of system harmonisation options.  
 
The first workshop demonstrated the value of articulating assessment criteria when dealing 
with new and potentially disruptive options for management of irrigation demand. The 
process of articulating water management assessment criteria provided an opportunity for 
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people to share their expertise, experience and anxieties, as well as to contribute to the 
development of a research project in their area. The assessment criteria developed at the 
first meeting were only approximations; a refinement of those criteria through meetings 
with different community members will be necessary for them to become a truly useful 
tool. However, even as a rough tool the areas of the different options that requires further 
work to make them more acceptable to the irrigation community are clearly articulated. 
 
It should be noted that the value of developing assessment criteria was reduced by working 
within the constraints of a scoping project. Only two meetings were possible, and only a 
few participants were able to attend the meetings. However, while the draft outcomes are 
limited, there has been some advance in developing trust between the research team and 
the irrigation community. As technique for future development of projects within initially 
unenthusiastic communities, this workshop based systematic approach to articulating  
criteria and then making judgements shows some promise. 
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Figure 1 Location map of the Murrumbidgee River Valley 
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Figure 2 The system harmonisation options presented at the first meeting 

Existing options 
 
Cropping mix or pattern change  
Different mixes of summer and winter crops from those currently grown 
would result in spreading of irrigation demand, improving seasonality of 
flow and irrigator profitability, given the same annual volume of water. 
 
Balancing en-route storage 
This would involve arranging small water storage facilities closer to the 
irrigated areas than the current large reservoirs, thus changing dam release 
patterns.  
 
Water trading 
Use economic trading with the primary objective of improving seasonality 
of flow management. 

 
Explore conjunctive use of ground water and surface water use 
This would involve large scale storage of water in existing aquifers, to 
even out or harmonise surface flows. It has the added advantage of 
providing some management for saline groundwater.   
 
Selling water as a service 
Which involves selling the ‘moisture needed’, rather than fixed allocations 
of water (see Davidson 2004). 
 
Added options  

 
An Environmental Barrage Barge This engineered option would 
involve a moveable barrage to create local floods where and when they are 
needed for environmental replenishment of river features, such as 
billabongs.  
  
Reducing evaporation from lakes and wetlands, which involves 
managing or capturing the water lost from evaporation from the current 
large storages, and possibly smaller en-route storages as well. 
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Figure 3 The seven options for enhancing seasonality of flow and system harmonisation, 
ranked by the 5 groups of irrigation community members at the first community meeting, 
April 2005.   
 

Group 1 
Barrage 
Conjunctive use 
Cropping mix 
En-route storage 
- 
- 
- 

Group 2 
Conjunctive use 
Barrage 
En-route storage 
Manage evaporation 
Cropping mix 
Water trading 
Water as service 

Group 3 
1. Water trading 
2. Conjunctive use 
3. En-route storage 
4. Cropping mix 
5. Manage evaporation 
6. Barrage 
7. Water as service 

Group 4 
Manage evaporation 
En-route storage 
Barrage 
Water trading 
Conjunctive use 
Cropping mix 
Water as service 

Group 5 
Cropping mix 
Conjunctive use 
Manage evaporation 
Water trading 
En-route storage 
Barrage 
Water as service 
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Table 1 
Comparison of water use and income of baseline conditions with proposed demand management options at system level after reduction of 
surface water demand by 10% 
 

Scenarios 
Gross 
return 
($M) 

Benefit or 
loss to 

agriculture 
($M) 

Constructi
on costs 

($M) 

Other 
cost* 
($M) 

Surface 
water 

use 
(GL) 

Groundw
ater use 

(GL) 

Total 
water 

use 
(GL) 

Availab
le water 

(GL) 

Baseline 292.30 0.00 0.00 0.00 1,399.26 0.00 1,399.26 0.00 

Voluntarily reduction in 
surface water supply 276.16 -16.14 0.00 0.00 1,284.81 0.00 1,284.81 114.45 

Groundwater extraction 
only 291.04 -1.26 0.00 0.00 1,284.81 114.45 1,399.26 114.45 

Groundwater infiltration + 
extraction (ASR 
development) 

287.78 -4.49 0.00 0.00 1,284.81 114.45 1,399.26 114.45 

Spreading water demand 
with improved cropping 
mix 

297.43 5.49 0.00 0.00 1,282.07 0.00 1,282.07 115.74 

Increase system efficiency 292.30 0.00 18.72 1.18 1,399.26 0.00 1,399.26 114.45 
Increase end use 
efficiency 284.41 -7.89 0.00 0.00 1,216.77 0.00 1,216.77 182.50 

Substitute water use (En-
route storages) 292.30 0.00 4.58 2.00 1,399.26 0.00 1,399.26 119.00 

*O&M cost etc. 
 
 
 
 
Table 2 
Comparison of water use and income of baseline conditions with proposed demand options at system level after a reduction of surface water 
demand by 20% 
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Scenarios 
Gross 
return 
($M) 

Benefit or 
loss to 

agriculture 
($M) 

Constructi
on costs 

($M) 

Other 
cost* 
($M) 

Surface 
water 

use 
(GL) 

Groundwa
ter use 
(GL) 

Total 
water 

use 
(GL) 

Availab
le water 

(GL) 

Baseline 292.30 0.00 0.00 0.00 1,399.26 0.00 1,399.26 0.00 

Voluntarily reduction in 
surface water supply 255.47 -36.82 0.00 0.00 1,183.03 0.00 1,183.03 216.24 

Groundwater extraction 
only 289.07 -3.23 0.00 0.00 1,183.03 216.24 1,399.26 216.24 

Groundwater infiltration+ 
extraction (ASR 
development) 

283.29 -8.96 0.00 0.00 1,183.03 216.24 1,399.26 216.24 

Spreading water demand 
with improved cropping 
mix 

287.16 -4.79 0.00 0.00 1,181.77 0.0 1,181.77 216.04 

Increase system efficiency 292.30 0.00 35.68 7.35 1,399.26 0.00 1,399.26 216.24 

Increase end use efficiency 280.69 -11.61 0.00 0.00 1,155.92 0.00 1,155.92 243.35 

Substitute water use (En-
route storages) 292.30 0.00 7.02 2.00 1,399.26 0.00 1,399.26 203.00 

*O&M cost etc. 
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