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EXECUTIVE SUMMARY

INTRODUCTION

This report is part of a series examining semtonomic effects of investment in water

infrastructure as part of the Murrafparling Basin Plan (Basin Plan) and associated water

reforms. It examines the soceconomic effects of modernisation of darm ard off-farm

Gl GSNI AYFNF a0NHzZOGdzNES F20dzaAy3a 2y ANNAIL G2 NA
future intentions related to modernisation of irrigation infrastructure.

METHODS

Data from the2018Regional Wellbeing Survey (RW&} drawn orto examne social
effects of investment in offiarm and offfarm water infrastructure modernisatiorn total,
657 irrigators participated in the 2018 survey, including 412 irrigators located il tineay-
DarlingBasin, and 235 living outside the Bagircomparson of the 2018 RWS sample with
benchmark datdrom the Australian Bureau of Statistics (AB&)firmed the RWS sample
wasbroadly representative of the geographic distribution of Basin irrigabased on
available information, other than slight oveampling of irrigators in the Victorian Basin.

IRRIGATORS IN THERRAYDARLING BASIN

The socieeconomic impacts of water reform on irrigators can differ depending on the

nature of their farm enterpsge.lrrigated farm enterprises operating in the Basin are highly
diverse, both in terms of geographic and economic size of the farm enterprise, and in terms
of the production systems used and products harvested.

Farm and farmer characteristics

Irrigatorsin the Northern Basin typically operate larger enterprises than those in the
Southern Basin, and are more likely to pump water directly from rivers/waterbodies or rely
on groundwater compared to those in the Southern Basin. Cropping and beef irrigated
enterprises are more common in the Northern Basin, and horticultural and dairy enterprises
more common in the Southern Basin. However, despite Northern Basin irrigation
enterprises typically being larger than those in the Southern Basin in terms of gros®Wvalue
agricultural production (GVAP), the proportion of Northern Basin irrigators reporting GVAP
below $100,000 rose from 27% in 2016 to 39% in 2018, likely reflecting impacts of drought.
Very low GVAP (<$40,000) was most commonly reported by irrigatdne iNdrthern Basin,

and in the Goulburn Murray Irrigation District (GMID) (28% and 27% respectively, compared
to an average of 23% for all irrigators). Just over-quarter of Basin irrigators (26%) self
reported that their farm made a loss on average otrex last three years, while just over

half (53%) reported either breaking even or making a small profit, and 22% reported making
a moderate to large profit. Irrigators living in the GMID were most likely to report making a
loss (34%).

Irrigators who opeate in irrigation districts generally report a much higher proportion of
farm expenditure on irrigation water costs compared to those who pump water directly
from rivers/waterbodies or use groundwater for irrigation. The proportion of farm
expenditure speton irrigation water was highest in Southern Basin irrigation districts, with
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38% and 44% of irrigators in the GMID &ndrray Irrigation LimitedNIIL) districts
respectively reporting that more than 30% of farm expenditure was on water, compared to
only 17% of those in the Northern Basin.

Sociedemographic characteristics of irrigators in general varied less than water use and
farm characteristics. Only one in three irrigators lived in households in which 100% of
income is earned on farm, with one or neoof the household often working off farm. Of the
irrigators who responded to the survey, 48% had arfarffn job (a further 20% reported

that one or more other household members worked-fe#fm while they did not). Irrigators,
like farmers more generallgre typically aged over 50. One in five irrigators reported being
in relatively poor health (20%), while 34% reported good health and 46% very good or
excellent health. Those in the GMID were more likely to report poor health (24%) and less
likely to repat very good health (41%). Thirty per cent of irrigators reported experiencing
one or more household financial stress events in the previous 12 months, such as being
unable to heat or cool their home, or being unable to pay bills on time. Amongst Basin
irrigators, 29% indicated they were very likely to retire in the next five years, while 23%
were a little likely to, and 48% unlikely to.

Irrigation water sources

Irrigators in the Basin variously source irrigation water from irrigation channels, water
pumped directly from rivers or lakes, or groundwater. They may own their own entitlements
and use the water allocated to those entitlements, buy water allocation on the water
market, or lease water entitlements (and the water allocated to them in a given watan)

from their owners. Many irrigators use a mix of water sources and types to irrigate.

Seventythree per cent of Basin irrigators rely on a single source of irrigation water
(channels, pumping or groundwater) while 27% report using more than orfeesét Using
multiple sources is more common amongst Southern Basin irrigators compared to Northern
Basin irrigators and those living outside the Basin. Use of irrigation channels was most
common in the Southern Basin, while groundwater was most commoely kg irrigators

outside the Basin (52% compared to 30% of Basin irrigators), and direct pumping was most
common in the Northern Basin (55%) and less in the Southern Basin (32%). Use of irrigation
channels only with no reliance on other water was most canramongst Southern Basin
irrigators operating within irrigation districts, with between 58% and 68% of these

irrigations relying on water delivered via irrigation channels.

Those with GVAP of $1 million or more were more likely to report using multipleess of
water, being simildy likely to report using irrigation channels as those with smaller farms,
but much more likely to directly pump water (56% compared to 40% or fewer amongst
farms of smaller sizesJhose who drew water from irrigation channel&re much more

likely to report a large proportion of farm expenditure being on water than those drawing
water from other sources: 87% of those who reported farm expenditure of 30% or more on
water relied at least in part on water from irrigation channalempared to 35% of those

who reported less than 10% of farm spending being on irrigation water

Basin irrigators predominantly rely on use of water from entitlements they own, although
almost 40% access at least some water through purchase on the tergpasaket, 9%

lease entitlements from others, and some use other water sources. Those outside the Basin
have much less access to water markets, and within the Basin the majority of market

\Y
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purchase of temporary water occurs in the Southern Basin, with fewpportunities for
water purchase in the Northern Basin.

Modernisationof on-farm irrigation infrastructurewnith assistance of grants has more
commonly occurred amongst irrigators relying on water from irrigation channels than from
pumping or groundwaterOf those Basin irrigators who had modernised using grants since
2008, 76% used water from irrigation channels, compared to 54% of those who had not
modernised.Those who have not modernisede less likely to use water from multiple
sources andire less Kely to engage in using water from any source other than their own
entitlements (only 18% reported purchasing water allocation on the market compared to
35% of those who had sdifinded modernisation activityand 58% of those who had
modernised with assiance from a grant).

Irrigation water use change and market activity

Irrigators were asked whether since 2013 their total irrigation water use had decreased,
stayed about the same other than seasonal variation, or increased. Twenty eight per cent of
Basinirrigators reported having decreased their irrigated water use since 2013, compared to
12% of those outside the Basin, while 18% reported increased water use, compared to 20%
of those outside the Basin. Within the Basin, decreases in water use were oraraanly
reported by NSW Southern Basin irrigators, and least commonly by Northern Basin
irrigators.

Those growing broadacre crops and those operating enterprises with a GVAP of $1 million
or more were more likely to have increased irrigated water use thase running other

types of farns or with smaller turnover. Fortswo per cent of those making a loss on the

farm reported having decreased water use over the kgrgn, compared to only 23% of

those who reported their farm made a moderate to large fdrofi average over the past

three years.

Those who had modernised darm irrigation infrastructure with a grant were more likely

to report having increased water use (23%) than those who had modernized without a grant
(18%), or those who had not modernisanfrastructure since 2008 (7%). Those who had
modernised a greater proportion of their water infrastructurevith or without assistance

from a government grant were more likely to have increased water use than others.

Those irrigators who reported tlirevolume of irrigation water used had increased in the
past five years were askdwbw and for what purpose they had increased water use. Overall,
increase in water use was more commonly achieved through increased use of temporary
water bought on the markie(40% of irrigators) than by purchase of additional entitlements
(16%). Around onhird of irrigators reported they increased water use in order to irrigate a
larger area of land, onthird more intensively irrigated land they already irrigated, and the
other third usel additional water as part of change in the type of crops/pasture grown on
their land.

A key characteristic of those who had increased water use was that they were much less
likely to rely solely on water entitlements they owned comparedhtose who had not
increased water use. Sixtwo per cent of those who increased water use bought allocation
on the temporary market (usually in addition to using their own water entitlements),
compared to only 33% of those whose water use stayed abaisime, and 38% of those
whose water use had decreased.

Vi
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Irrigators were asked about water market and trading activity other than purchase of water
allocation in the last 12 months. Purchase of water entitlements was more commonly done
by Northern Basin irrigators, grain growers, those operating enterprisesGXP of $1
million or more, those making a profit, those who reported higher total volumes of water
use, and those who had modernised-tarm infrastructure, and less commonly done by
those who had not modernised. A variety of irrigators reported sebingansferring water
entitlements, with less clear differences between different irrigators than for purchase of
water entitlements. Selling water allocation on the temporary market was most commonly
reported by those in the NSW Southern Basin. Thoselveldomodernised a smaller
proportion of their enterprise were slightly more likely to report selling allocation on the
market, as were those running smaller sized enterprises (less than $500,000 GVAP), and
with moderate water use (16899 megalitres L)), while dairy farmers were much less
likely to report doing this than other types of farmers.

Farm expenditure

Basin irrigators on average reported that 20% of their farm expenditure was on water for
irrigation, compared to just over 10% of expenditure aei@ge amongst irrigators outside

the BasinWater costs made up a higher proportion of farm expenditure for Southern Basin
irrigators than Northern Basin irrigators (21% compared to 13%). For most irrigators, power
costs represented around 10% to 12% wpenditure, and were on average slightly higher

for those who had not modernised €arm infrastructure compared to those who had, and

for those using groundwater compared to those drawing water from irrigation channels or
pumping directly from rivers/dams

ON-FARM WATER INFRASTRURE MODERNIZATION

Many irrigators invest in improving their arm water infrastructure. Thextent of
engagement in ofiarm modernisation was examinedand the effects of modernisation for
irrigations examined.

Onfarm infrastructuremodernisation by landholders since 2008

The majority of Basin irrigators79.4%c reported engaging in some form of eflarm

irrigation infrastructuremodernistion since 2008. This is higher than the 56% who reported
having done this in 201&nd 59% in 2015. The difference in the figure is likely due primarily
to a change in how this question was asked in the surive018, the survey asked the
irrigator if they had done any of a number of specific actions, and this appears to have
prompted irrigators to recognize actions they have invested in as falling into the definition
of upgrading omodernisng infrastructure Of the 79.4%, 54.2% did not receive assistance
from a government grant, while 19.4% received assistance from a grant \(dliaf were

likely to have been from the Sustainable Rural Water Use and Infrastructure Program
(SRWUIP), although it is possible a small number received grants from other programs that
were run in the same regions as SRWiglBted grants).

Southern Basiirrigators were much more likely to report receiving a grant to assist them in
some modernisation activities than those in the Northern Basin or outside the Basin. Those
who received grant assistance on average reported having modernised a larger pyoport

of their irrigation area compared to those who had not received grant assistance.

vii
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or all of their irrigation infrastructure to live outside the Basin (33%), have/sPG)élow
$40,000 (40%), be making a loss on the farm (27%), rely primarily on groundwater (33%),
use less than 100 ML of water (36% of those using less thsdL.3hd 34% of those using
30-99 ML in 201718), and to earn 76% or more of their household ineoofi-farm (32%).

Irrigators were most likely to report having sélihded modernisation activities since 2008 if
they lived in the Northern Basin (69%), were grain growers (58%), had GVAP of between
$500,000 and $999,999, relied partly or wholly on grdwater (59%) and/or earned all
household income on the farm (57%).

Irrigators were most likely to report having modernised with assistance of a grant since 2008
if they lived in the GMID (31%) or MIL (30%), were dairy farmers (39%), had GVAP of $1
million or more (46%), reported a moderate or large profit over the last three years (34%),
and/or relied primarily on water from irrigation channels (32%). Most irrigators who
modernised with grant assistance also reported havingfselled modernisation activies,

with the majority reporting having engaged in more than one type of modernisation activity.

Irrigators were also asked more specifically what types of modernization they had invested
in since 201g in other words, more recent investment activitiehig was asked as in many
cases farmers engage in rolling investment: some of those who had modernised since 2008
may have invested recently (since 2013) while others may have invested some time ago and
potentially be more likely to be considering furtheoxk.

Since 2013, 39% of irrigators had not modernised any part of thefawn irrigation area

(and 38% of those in the Basin), while 14% had modernisE®d, 18% had modernised-20
49%, 14% (and 15% in the Basin) had moderniset36, and 14% had modesed 75% or
more. Irrigators were more likely to report not modernising anyfarm infrastructure since
2013 if they lived in the Victorian Basin (44%), were graziers (46%), had GVAP of below
$40,000 (49%) or $40,000 to $99,999 (50%), were making aridse farm (48%), relied
primarily on groundwater (47%), were aged 75 or more (47%), and/or earned 26% or more
of their household income off farm (45% to 47%).

Irrigators were most likely to have modernised 75% or more of their infrastructure since
2013if they had a GVAP of $1 million or more (25%), were making a moderate to large
profit (22%), spent a greater proportion of farm expenditoreirrigation water (16% of

those who spent 229% of farm expenditure on water, and 15% of those who spent 30% or
more), or had a tertiary qualification (19%).

Onfarm modernisatiorg types of investment made

Irrigators were asked if they had undertaken any of several types of modernisation. The
most common types reported by Basin irrigators (Table 27) were landfgr(difo),
improvement of farm drain reise systems (such as increasing wateraotfrcaptured for re

use, 41%), improving irrigation channels to reduce leakage (36%), upgrading water metering
(28%) and converting from manual to automatic irrigation systé2f3%0). Less than 20% of
irrigators reported undertaking other types of modernisation including upgrading existing
automated control systems (19%), introducing fertigation (13%), upgrading drip systems
(12%), converting to dripased systems from anothersggm (10%) or converting to or
upgrading overhead irrigation (7% and 8% respectively). Those who modernised with
assistance from a grant were more likely than others to report doing all of the actions asked

viii
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about and were particularly more likely to repdraving modernised using landforming,
upgrading metering, and improving farm drainuse.

Benefits and costs of modernising-famm infrastructure

Irrigators who had modernised eiarm water infrastructure were asked whether the works
had any of a numlreof effects on their farm enterpris&imilaty to past years, the majority
of Basin irrigators who had modernised-tarm water infrastructure since 20084%)felt

the works had a positive impact on their farm enterprise as a whdie.majority (65% eft

it was positive for their farm profitability, 89% that efficiency of water use had improved,
and 73% that farm productivity had improved.

Similarly to past years, the area where most negative impacts were reported was in impacts
on electricity/power osts, with 40% reporting negative impacts; however the large majority
of these reported that overall impacts on the farm enterprise were positive, even if they
reported negative impacts on power costs (or on other aspects such as farm debt levels).
For exanple, of the 61 irrigators reporting a negative impact on water costs, only 23% felt
on-farm modernisation was negative for their farm overall, while 30% felt it had neutral and
48% that it had positive impacts. Overall this suggests thdaom moderniséion is

positive for the large majority of irrigators, with or without a grant; and that those who have
modernised with assistance from a grant typically rate the impacts more positively than
those relying on selffunding alone.

Irrigators who had / had @t modernised were compared to see if there were observable
differences in their farm management, experience of barriers to farm develop(saonh as
drought), future farming intentions, confidence in being able to achieve desired outcomes
on the farm, sdtreported farm financial performance, or wellbeing.

When asked about farm management changes made in the last 12 months, there were
relatively few differences between those who had / had not modernisediaom irrigation
infrastructure. Between 10% and %of all irrigators had implemented logrm decreases

in irrigation water use, irrespective of modernisation activity, and between 3% and 13% had
increased irrigation water use in the long term, with those who had modernised more than
50% of their irrigion area most likely to report doing this (13%), but this difference is not
statistically significant. Those who had modernised were more likely to report intensifying
land use than those who had not (21% of those who modernised with a grant compared to
9% of those who had not modernised) and to report investing in major new machinery or
equipment.

When asked about barriers to farm business performance experienced in the last three
years, those who had engaged in modernisation ofasm water infrastructire were more
likely to report laclof access to reliable power (18% compared to 3% of those who had not
modernised), lack of access to thrphase electricity (13% compared to 3%), high price of
temporary water causing barriers to farm development (670 compared to 51%),

barriers related to rising costs of inputs other than water, lack of land available to buy or
lease to enable farm expansion, lack of water allocation to buy on the market, and lack of
adequate telecommunications infrastructuréhose wo had not modernised were more
likely to report experiencing lack of demand for their produce (19% to 21%).

When asking about their future farming intentions, those who had not modernised were
more likely to be planning to leave farming for either retiremb or other reasons, and to
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downsize their farm business and/or <tgensify production. Those who had modernised
were more likely to be planning to expand their farm business and intensify farm
production.

Those who had modernised darm infrastructurewere consistently more confident in

their ability to achieve almost all aspects of farm management objectives in the next few
years, including achieving the things they wanted to, meeting farm business objectives,
making the right decisions about farm magment, handling changing market conditions,
and maintaining and improving the health of vegetation. However, they were not more
confident in their ability to cope well with difficult conditions such as drought.

In general, those who had modernised-farm water infrastructure felt more positive

about their farm financial situation, were more likely to report being satisfied with farm
business performance and to report a farm profit of $50,000 or more in @&\ While

those who had not modernised were madlkely to report making a loss or breaking even.
However, those who had modernised were significantly more likely to report their farm
business was under a lot of financial stress at the time of completing the survey compared
to those who had not modernesl.

When the wellbeing of those who had / had not modernised was compared, those who had
modernised reported on average higher wellbeing than those who had not for multiple
aspects of wellbeing. While not always statistically significant, the differeness ghly
consistent. This may reflect both that those with higher wellbeing are in a better position to
modernise in the first place, and/or that modernisation may support wellbeing through
better enabling irrigators to achieve desired farm outcomes.

MOTIVATIONS FOR AINDENTION TO MODESNIRRIGATION INFRASCTURE

The purpose of SRWUIP-tarm modernisation grants was to support more rapid growth in
water efficiency of offarm water infrastructure through enabling modernisation to occur
earlier than it would have in the absence of the grant. It is likely some irrigators would not
have done the works without a grant, while others would have undertaken works in the
absence of a grant, but may have taken a longer time to do so and/or only been dbfelto
a smaller scope of works than occurred with the grant.

In total, 48% of grant recipients (whether located within the Basin receiving a SRWUIP grant
or outside the Basin receiving a different grant) felt they would not have done any of the
works without the grant. Grant recipients were more likely to report this if they lived in the
GMID (59%), or were making a loss on the farm (68%). In total, 52% of irrigators felt that if
GKS® KIFIRYyQi NBOSAGSR GKS 3INI vyl (uKBadetakendzt R
longer. Grant recipients were more likely to report this if they lived in the NSW Southern
Basin (65%), in the Southern Basin not in an irrigation district (63%), or were directly
pumping water from rivers or dams (78%). Sixty per centigfators, and 64% of Basin
irrigators who had received a grant, felt that the grant let them do more modernisation
works than they would have otherwise. This was more common amongst those in the
Southern Basin (67%), particularly in the Victorian Basi#o{pthose engaged in

horticulture (78%), those with GVAP of $1 million or more (73%), those making a farm loss
in the last three years (80%), those who spent less than 10% of farm expenditure on
irrigation water (74%), those using irrigation water from ichels or direct pumping (68%),

and irrigators aged under 55 (74%). Thity per cent of all grant recipients, and 34% of
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grant to help.

Overall, the views regrted by irrigators suggests that for half, receiving a grant enabled
them to do works when otherwise none or very few would have occurred, particularly for
those experiencing financial stress and living in the GMID. F60%) some works would
have occured in the absence of receiving a grant, but the works would either have been
done some time later than they occurred, or a smaller scope of works undertaken,
indicating that grants assisted in bringing works forward from when they otherwise would
have ocarred. Just over one in three would have done works irrespective of the grant.

Motivations for modernising

Irrigators were asked about motivations for pastfamm modernisation investments.

Improving crop/pasture growth or health was the most common wtibr, reported by

77% of all irrigators, and 76% of Basin irrigators, particularly Northern Basin irrigators (87%),
those moderning 2&19% (91%) or 5@4% (86%) of their irrigation area since 2013, and

those aged 45 to 54 (87%). Expansion of farm prodnatias the least common motivator,

but was still a factor for a majority (62%) of irrigators who modernised (61% of those living
in the Basin). Reducing irrigation costs was a motivator for 64% of all irrigators, and 67% of
those in the Basin. Improvinggmtuctivity during times of low water availability was a
motivator for modernisation by 72% of irrigators and 75% of Basin irrigators. Reducing
labour time was a motivator for 71% of irrigators and 74% of those living in the Basin,
particularly those with @AP of $1 million of more (84%), and those earning none of their
household income offarm (80%). Reducing total water use on the farm was a motivating
factor for 63% of irrigators, increasing to 66% of Basin irrigators, and 73% of Northern Basin
irrigators.

These findings highlight that most irrigators who modernise have more than one motivating
factor driving their decision to do so, with a mix of improving productivity, improving
crop/pasture growth and health, and reducing labour time the most commaotivators.
Expansion of farm production was a common motivator, but more so for larger farmers
making a profit on the farm, while reducing irrigation costs was a more common motivator
for those irrigators who were making a loss and for whom water costesept a high
proportion of total farm expenditure.

Who intends to modernise in the next five years?

Irrigators were asked about their future plans to modernise theifamm water
infrastructure.Twentynine per cent oBasinirrigators did notfeel more modernisation of
irrigation infrastructure was needed on the land they manage. Half of irrigators (51.1%)
agreed they would like to do more modernisation works in the e to two years, while
57% would like to in the nexhree to five years.This was more common amongst Northern
Basin irrigators (61% and 70% respectively for modernising in one to two and three to five
years), those who had already modernised 20% or more of their irrigation area since 2013
(59% or higher depending on the amauwf irrigation area modernised), those who were
grain growers (69% and 74% respectively), had GVAP of $568900(099 (63% and 71% )
or of $1 million or more (78% and 77%), used 1BWO0of water or more (72% and 70%), and
younger irrigators (aged undés).
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Fifty-nine per cent felt they would be more likely to modernise if given a grant to help,
particularly those who had already modernised with the help of a grant (72%), dairy farmers
(68%), those making a loss (65%), and younger farmers (95% ofteseinder 45, and
67% of those aged 454). Twethirds ¢ 66%c felt they would not be interested in a grant if
required to transfer some water entitlements in return for the grant, particularly those in
the NSW Southern Basin (76%), dairy farmers (73fd8etspending less than 10% of farm
spending on water (73%), and those earning all their household income on the farm (75%).

OFFFARM INFRASTRUCTNVIRIDERNISATION

Off-farm water infrastructure modernisation works have been undertaken in many regions
with the assistance of SRWUIP graisgators who were aware of ofirm modernisation
works were asked their views about the outcomes of those workthetiming of water
delivery, cost of water delivery, and on overall farm productivity and profitabflitserall,

36% felt offfarm works were positive for their farm overall, 22% that they had negative
impacts, and 42% that the impacts were neutral for their farm. Overall, 59% reported
improved timing of water delivery to their farm, 45% positive impactshair efficiency of
water use, and 30% positive impacts on farm productivity, while 52% reported negative
impacts on costs of water delivery, and around ap&rter felt impacts on farm profitability
were positive and onguarter that they were negativé/iews were more positive amongst
those who lived in regions where girm works hae been completed, where 43% reported
overall positive impacts on their farm, and works involving conversion of open channels to
pipes and clay lining of channels to redleakage were viewed most positively in terms of
impacts (47% and 49% respectivelyth 16% or fewer reporting negative impacts from
these types of works).

CONCLUSIONS

Investments in offarm modernisation have enabled a larger scope of works to be
undertaken earlier than they woultlaveotherwisefor many irrigators. For some,
modernisation works would not have been undertaken at all without grants; for others, they
would have occurred some years later, while there are some who would have undertaken
the sane scope of works irrespective of whether or not they had access to a grant.

Interest in modernising is greater amongst those irrigators who are profitable and
expanding their farm enterprise: this means that those who modernise also tend to be
those whoare expanding the size of scope of their enterprise, and are somewhat more
likely to also be expanding water use. Overall, 80% of those who modernize do not expand
overall volume of water use, while around 20% do, particularly those who are in a process of
farm expansion. Increases in volume of water use were similarly common amongst those
who modernize whether or not they receive a grant to assist modernisation. This suggests
that expansion of water use would have occurred in the absence of giagtarts enable
greater focus on water use efficiency compared to-fatided works, they may facilitate
greater overall water use efficiency resulting from modernisation wdr&s;everexamining
whether this has actually been the case was beyond the scopesopibject.

Onfarm modernisatiorg whether selffunded or done with assistance from a grais

typically associated with positive outcomes for a large majority of irrigators, in terms of farm
productivity and production, and being associated with mpositive farm outcomes and
wellbeing of farmers. Offarm modernisation is more often associated with neutral
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outcomes than positive or negative, likely reflecting fewer direct impacts on individual
irrigators in many cases. While many irrigators haveriiintentions to modernise, there
are mixed views about whether irrigators are willing to exchange water entitlements for
grants in future, particularly amongst those with relatively lower farm expenditure on
water.
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1. INTRODUCTION

1. INTRODUCTION

This report is part of a series examining semtonomic effects of investment in water

infrastructure as part of thdurray-Darling Basin Plan (Basin Plan) and associated water

reforms The different actions implemented as part of water reforms can each have their

own socieeconomic effects for irrigators and for communities tll@pend on irrigated

agriculture. Thiseport (and the preceding report&xaminesthe sociceconomiceffectsfor

irrigatorsof two water reformactions: grants provided to enablmodernistion ofon-farm

and oftfarm water infrastructure Themodernisation actions are targeted to improving the

water-use efficiency of irrigation networks and-¢&rm infrastructure,and recovering water

for the environment Thisreportalso examingA NNA 3 12 NRa Y20AQF GA2ya |
related to modernisation of irrigation infrastructure.

Modernisation of oAfarm and offfarm irrigation infrastructure has been an important
investment made as part of water reform actions forming part of the Muiayling Basin
Plan. At the time oflata collection these investmentsvere made through the Sustainable
Rural Water Use and Infrastructure Progre®R{WVUIP

The SRWUIiAvestmentsthis report examines include:

1 Onfarm water infrastructure grants made as part of the-Barm Irrigation
Efficiency Program (OFIEP). This program had five rounds of funched at
assisting/ A NNRA 3 62NE oA GKAY (KS &2 dzhdiGgNy O2yy S
Basin to modernise their ofarm irrigation infrastructure while returning water
al gay3a3a G2 GKS Sy grngiuyue®Ps.Q o65SLI NIYSyd 2
1 State priority projectsvhich have invested in modernisation of water delivery
infrastructure in severatrigation districts within the Murrayparling Basin (Basin)
includinginvestment in improving both offarm and orfarm water infrastructure
efficiency. Thesestate priority projectshave variously beeled by the
Commonwealth governmerdr by State ggernments, with a number of partners
involved (see Department dfgriculture 20194or a description of the key projects).

The SRWUIP grants provided to increase efficiency of water use throdghnomr oftfarm
infrastructure modernisation typicallequiredto return a proportion of the resulting water
savings to the government in the form of transfer of water entitlements.

Since 204, the Department of Agriculture has commissioned the University of Canberra to
collect and analysdata examining the smwo-economic effects of these SRWUIP
investments Data are collecteds part of theRegional Wellbeing Survey, which each year
examines the quality of life dfetween 9,000 and 1800 people living in regional Australia,
including the social and economikcanges occurring in theiives and their overall

! This report focuses on investmeritsirrigated agriculture infrastructure. In addition, some
investments have been made in improving water infrastructure in urban ayétas ACT Basin

Priority Project, for example, focuden improving the quality of water flowing from urban Canberra
into other parts of the Basin. The so@gonomic effects of investments that do not focus on
irrigated agriculture are not examined in this report.

1
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wellbeing. This is thdourth report from these evaluations, and examines data collected in
the surveyin 2018.

This report, and thehree reportspreceding it examines how irrigatorare experiencinghe
socioeconomicoutcomes of investment imodernisationof on-farm and offfarm water

infrastructure The focus is on understanditige direct experiences dasin irrigatorsthus

ensuring that thééeaHifebutcomes of investment in progranage documented.This

information can complemenfindings ofeconomic modellingvhichtypically examinsthe

impacts of investmerst in rrigation modernisationbased on the assumption thather

factorsaffecting the farm enterpriseemain constantThis repot examiresi KS WNB I f 62 N
outcomes perceived by irrigatarkelping identifywhether modelledoutcomes holdrue in

WNEFf 62NI RQ 02y RA lekp2rigritinglayange kf chardgessUdiNas 3 | (G 2 NA
climaticand marketvariability. This helps imprae understanding of whether the outcomes
predicted by modelling hold in a range of differing circumstances, such as when irrigators

are experiencing higher versus lower electricity costs or changes in commaodity prices.

This report examines only specifigasts of investment in water reforms, and only
examines their effects on one specific group (irrigators). The Basin Plan and associated
water reforms include a much broader range of actions and affect a wide range of
communities and groupsThis report theefore should be understood to provide insight into
only one specific aspect of water reform and its semtonomic effects.

This reportoriefly detailsdata collection and analysmethods, and examines key
characteristics of irrigators who participat@dthe 2018 Regional Wellbeing Surviey
examines he socieeconomic effects obn-farm and off-farm water infrastructure
investment focusing?2 Y A NN Jepaited MiperiendeS 6f these investments. This is
followed by examination ahe intentions and interests of irrigators in relation to investing
in modernising irrigation infrastructure.

2The survey covers a wide range of topics. While this report focuses on results relevant to investment in water
delivery infrastructure and purchase of water entittements by the government, multiple reports on other
topics covered in the survey are available. These are availablenatregionalwellbeing.org.au

2
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2. METHODS

We used data from the Regional Wellbeing Survey (RWS) to examine social effects of
investment in oAfarm and offfarm water infrastructire modernisation. The Regional

2 SffoSAYy3a {dzNBSe Aa |y W2YyAodza ad2NBSeQx YSI
topics,with questions related tavater infrastructure and water purchase fomgonly one
part of a longer survey. The survey hatvizeen9,000 and 13,000 participds each year, of
which around600 to 1,000 are irrigators. Each year, the survey examines how participants
view the liveability of their communities, their own health and wellbeing, their social
connections, and how theyra experiencing a number of types of change or activities
2014, 2015, 2016, and 201i8e survey hamcluded questions examining how irrigators
experiencenvestment in irrigation infrastructurenodernisation. A detailed description of

the methods usd to collect data in the RWS is provided in Schirmer et al. (2015, 2016).

This report examines irrigators in 2018 and their experiences of water infrastructure

modernisation as part of water reform. Where appropriate, changes over time in experience

FNE ARSYUGAFASRI RNIXgAy3d 2y RIFEGE FNRY LINBGJAZ2d
items.! Wgl gSQ aAyYLiX & YSIFya RIFEGF O2ftftl8c@diSR Ay |
2014, 20152016and 2018wvere analysedvhere relevantin these years the survey

included a sample @69, 833 631and412irrigators living in the Basin respectively. The

survey also collected data from betwee@@®450irrigators living outsid the Basin each

year.

This chapter provides a brief overview of aspects of the methods relevant to understanding
how datarelating toon-farm and offfarm water infrastructure modernisation, aritle
characteristics of irrigators and their farms, were eoled and analysed.his description is

in large part identical to reports on past waves of the survey, with updated data examining
representativeness of the 2018 survey.

2.1QUESTIONNAIRE DESIGN

Each year, survey questionealeveloped in a multiple stgproces that involvesnput

from a number of organigeons with an interest in watereform, including farming
organisation representatives, and representatives of government agencies. The questions
aretested in focus groups and revised, and formallgtgisted before launch of the survey
(see Schirmer et al. 2016 for further detail)

2.2RECRUITMENT OF SURPEARTICIPANTS

Survey participantare recruited through flyers and surveys sent to randomly selected
households across rural and regional Australia, and promotion of the survey through social
networks of a large number of rural and regional organisations. A stratified random sample
isused,with irrigators specifically oversamplésee Schirmer et al. 2016 for further detail).

T A large sample darmerswas identified fromK S W C | tkkbabeatiSedargest
publicly available database of Australian farmers. Farmers who were likely to be
irrigators were identified in this database based on a comation of farm type and
region, and those living irrigation districts locgd in the Muriay-Darling Basin
were directly sent paper surveys
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1 Flyers encouraging participation in the survey were sent to all households in
irrigation regions in the Murrafparling Basin, as well as to several major irrigation
districts outside the Basin

1 Emails weresent through multiple networks of irrigators by farming organisations
representing irrigators.

This process resulted in a large sample of Basin irrigators, as well as a sample of irrigators
outside the Basin, in each wave of the survey, as shown in TaH®wvever, as also @ent

from Table 1, there was a decrease in the number of Basin irrigators participating in the
survey in 2016and subsequentlyn 2018 compared to the previous years. This occurred
dueto:

1 areduction in funding available gampk irrigators inthese twosurveys compared
to the other years

1 extensive spring flooding in 2016 eh affected irrigators in multiple districtgithin
the Murray-Darling Basintogether with a severe storm that caused damage to many
irrigation enterprisesn parts of South Australia, nortlvest Victoria, southwest
NSW and parts of Queensland in the same week surveys were mailed to most
irrigators.

In 2018,a smaller sample of irrigators than previous years was expected due to lower
funding, as well as some survey fatigue amongst irrigafssnany farmers were
experiencing stress due to drought in 2018, repeat reminders were not sent regarding
completing the survey, to reduce risk of creating undue survey burden for farmers
experiencing significant stress due to drougfhhe survey was also delivered later in the
year than usual in 2018: the survey was open fidavember #to December 1%. In other
years,the survey has typically been opéar two more weeksfrom the start of October to
the end of November. The delay in 2018 was dueetuests from farming organisatisn
who requested the survey be delivered later than usiis to many farmergxperiening
stressdue to poor winter and early spring rain. As many livestock graziers were destocking
properties in early spring, a decision was made to delay surveying; however, this
contributed to lower response rates as the survey Wan open for a shorteperiod.

Table 1 Sample of irrigators achieved in the Regional Wellbeing Survey, 2014 to 2018

Year Sample of irrigators living in the Sample of irrigators living Total sample of
Basin outside the Basin irrigators

2014 869 155 1024

2015 833 325 1,158

2016 631 484 1,115

2018 412 235 657

iFor a small number of irrigators (10), their geographic location in or out of the Basin could not be identified base:
information provided in their survey. This meaning the total number of irrigators adds up to more than the sum of
within and outéde the Basin.

2.3REPRESENTATIVENHSEIRAIGATOR SAMPLE

This report analyses the experiences of irrigators in the MubDasting BasinThe analysis
for this report does not rely on the sample being precisely representative, as mtich of
analysiccompares irigators who have and haveot engagedn water infrastructure
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modernigtion, rather than making claims about all irrigatotdowever results will be more
robust if the sample achievedrisasonablyrepresentative of irrigators.

In 2015and 2016 the sampleof irrigators in the RW&asfound to berepresentative (see
Schirmer 20162017%. The 2018 sample was assesség comparingtie geographic location
of the 412 Basin irrigators who participated in the survey to benchmark gatalished by
GKS 1'dzZad NI €AY . dzNBldz 2F {0FGAAGAO&-18 . {0 Ay
report (ABS 20d), which includes estimates of the number of irrigating agricultural
enterprises by region and type of production. The benchmark data are thlgesslimited:

in most Northern Basinatchmentsthe ABSstimates itssamplingerror is between 10%
and 25%and in Southern Basin catchments it ranges f8%to 10%. This means that if the
RWSrrigator sample varies from ABS estimates by less thanid@®& Southern Basin, and
by less tharl0-25% withindifferent parts ofthe Northern Basinit is within the thresholds

of representativeness based on accuracy of the available benchmark dateet#r,the
limitations of these benchmark data mean there is still uncertainty about the true
representativeness of both ABS data and the RWS Wéith no benchmark data available
that have higher levels of accuracy, this is the best measure available.

A comparison of the2018 RWS sample with ABS benchmark data, shown in Pable
confirmed the RWS sample as bebrgadlyrepresentative of the geographic distribution of
Basin irrigators based on available informatiother than slight ovesampling ofrrigators

in the Victorian Basimhesmalldifferences in sampling of irrigators from some parts of the
Basin were as likely to result from sampling error in the benchmark data as from sampling
variability in the Regional Wellbeing Survey; as such, no weggbf survey responses was
usedin the report as it could introduce more bias than it corrects if $berce of the error is
the benchmark data rather than the RWS sample

Table 2 Representativeness of the RWS sample of irrigato rs living within the Murray -Darling Basin

Proportion of2018RWS Basin % of ABR017-18irrigating
irrigator respondents living in enterprises in this region of the
this region  Basin (data source: Australia
Bureau of Statistics)

QLD Basin 6% 9% B9
NSW Northern Basin 9% 8% 3%?
NSW Southern Basin 27% 25% +39%
SA Basin 9% 12% 8%*
VIC Basin 49% 45% +498
Total 100% 100%

asampling error for the ABS data have been approximated based on taking thelandy i 2 1
reported standard erroror different states and NRM regions (these should be considered indic
only of the actual standard errpr

This report has a specific focus on understanding irrigators who madernied their on

farm water infrastructure, and in particular those who have received a grant under the
SRWUIP program toodernis. Irrigators who reported accessing a grant to fund all or part
of their onfarm modernisation were assessed to identify which had received a grant under
the SRWUIP program, using data provided by Department of Agriculture on the regions in
which funding was deliveteand delivery partners. The proportion of irrigators who
upgraded orfarm water infrastructure with assistance from a SRWUIP grant was identified
by asking those who had upgraded theirfamm infrastructure (i) how the upgrade was
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funded and (ii) in whayear/s upgrade works occurred. This information, together with the
geographic location of the survey participant, was then compared with a dataset provided
by the Department of Agriculture which identified the local government areas in which on
farm grans had been funded in different years as part of the SRWUIP. An irrigator was
classified as a SRWUIP recipient if they met three criteria: (i) they reported th&rmn
infrastructure was partly or wholly funded by the government or by an organisation
contracted to distribute SRWUIP funds, (ii) they lived in a local government area in which
SRWUIP funding had been distributed (based on Department of Agriculture data), and (iii)
they reported undertaking works within two years of the dates in which SRWidétinfy
agreements were signed. SRWUIP grant recipients were identified this way as it was known
that many irrigators may not be able to name SRWUIP as the source of funding for their
modernisation works, as SRWUIP funding was delivered via multiple atianss including
funding being delivered through eground organisations such as water providers.

2.4STATISTICAL SIGNMNCE & PRESENTATIGMNFINDINGS

It is important to note that throughout the report, the sample sizes of some groups limit our
ability to state with certainty that their views are different to those of others. In particular,
where there is a sample of less th&00 people in a given group, the small sample size
means that it i9only possible to state their views are significantly diéfiet to those of

othersif there is a very large difference in view®sts of statistical significance were only
applied to analysesvolvingoutcomes experienced hdyrigators who had had not

modernised oAfarm infrastructure, or who did did not livein an offfarm modernisation
regonWhdzi 02YSaQ YSIya SEIFYAYlLGA2Y 2F 6KSGKSNI A
profitability, debt, spending on power costs, or other similar outcomes dlifé¢r depending

on whether an irrigator received assistance SRWUIP funded grants or not. Tests of
statistical significancerere not applied fosimple descriptivanalyses, for example when
examining differences in overall characteristics of irrigators living in the Northern versus the
Southern Basinor identifyng what proportion of irrigators hatihad not received a

SRWUIP grant to undertake -ferm modernisation works/Nhere statistical tests were used
and indicated significant differences, this is indicated in tables with bold font for results that
differed sgnificantly, combined with footnotes to indicate significance testing was
undertaken.

In many cases, sample sizes were relatively small for the groups being examined: this
AYONBIaSa (GKS fA1StAK22R 27F ¢ & LdSn othér wiBdS,NP NB& >
it is likely that in addition to the significant statistical associations identified in the report,

other differences that are likely to be statistically significant are not identified as significant

due to small sample size.

Throughout ths report, wherethe analysis identifies high statistical confidenbat the

views of one group are significantly different to others, we state this by using the term
WAAIYATFTAOI yiQ 4 &rprgsening thefiydredimbyldin a\dbBtdisticak
significance is defined as there being a less than a 5% likelihood that the differences in views
occurred by random changand was calculated using 95% confidence intervals

Appendix 1 provides a summary of statistical tests used and findivigsre sample sizes
are too small to have confidence in findings, data are presented in italics throughout.
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being analysed (not to the median or mode).

Thenumber of responding irrigatorho answered different questions is provided
throughout. This varies to some extent due to a small number of irrigators who did not
answe all questions: because of this, for different topics examined there are often slightly
different numbers of respondent®lo imputation of missing data was undertaken, with

each survey question typically answered by 96% or more of those irrigatorseetigibl
answer it.

2.5ETHICS

The Regional Wellbeing Survey was approved by the University of Canberra Human
Research Ethics Committee, protocol number185.
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3.RESULTS

The following four sections examine results of the 2018 survey

1 Section 4oriefly describesome key characteristics ofigators in the Basinfocusing
on characteristiceot examined in previous reports in this series

Section Sanalyses the socieconomic effects obn-farm water infrastructure grants

Section Gexamineghe motivations and future intentions of irrigators relationto
modernistion of irrigation infrastructure

1 Section ’examinesff-farm infrastructure grants
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4. IRRIGATORS IN THERRAYDARLING BASIN

4.1 INTRODUCTION

The socieeconomic impacts of water reform on irrigators can differ depending on the
nature of their farm enterpriseThis section provides an overview of key characteristics of
irrigators and irrigated enterprises in the Basin.

4.2 FARM AND FARMER CIARRERISTICS
As noted in previous reports in this series, ihggated farm eterprises operangin the
Basinare highly diverse, both in terms of geographic and economic size of the farm
enterprise, and in terms of the production systems used and produantgelsted Schirmer
(2017) provided a detailed profile of irrigators in the Basin, identifying that:
1 irrigators in theNorthern Basirtypicallyoperatelarger enterpriseshan those
located in the Southern Basin terms ofvolume of irrigation water applegand
gross value of agricultural producti¢@VAP)

1 Northern Basin irrigatorsnore commonly pump watedirectly from rivers or rely on
groundwaterthan Southern Basin irrigatgravho are more likely to irrigate from
channels within an irrigation district

1 Northern Basin irrigators more often operate pure cropping (e.g. cotaol) mixed
cropping and beef enterprisesvhile Southern Basin irrigatonsore oftenoperate
horticultural anddairy enterpriseswith some types of croppingparticularly cotton
¢ expanding over the last decade in parts of the Southern Basin

As shown in Tablg and 4 these characteristics were similar for the 2018 samiglmwever,
in 2018 a higher proportion of Northern Basin irrigators reported a GVAP under $100,000
than in prevous years (39.1% compared26.7% in 2015 likely reflecting the impacts of
drought on farm production in key parts of the Northern Bakinaddition:
1 Seventeen per cendf irrigators report irrigating part of their land and dryland
farmingontherema Yy RSNE 6AGK AYyOARSYyOS 2F WYAESR
Northern Basin (35%) than other regions

1 Farmers in two regions were more likely to report very low value of agricultural
production(<$40,000}han others: those in the Northern Basin, aimthe Goulburn
Murray Irrigation District (GMID) (28% and 27% respectively, compared to an
average of 23% for all irrigators).

1 Northern Basin irrigators were more likely to report GVAP of $1 million or more (25%
compared to 18% of all irrigatorsyouthen Basin irrigators (14%) and in particular
GMID irrigatorg12%)were less likely than average to report thisowever,

Southern Basin irrigators not based in irrigation districts were more likely to report
farm production of $1 million or morel9%).

9 Jug over onequarter of irrigators (26%) seléported that their farm made a loss on
average over the last three years, while just over half (53%) reported either breaking
even or making a small profit, and 22% reported making a moderate to large profit.
Irrigators living in the GMID were most likely to report making a loss (34%), and
those in the MIL distrigtand in other NSW Southern Basin irrigation distrietse
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least likely to (19%and 16% respectivelyOf those operating outside irrigation
districts in the Southern Basin, 24% reported making a loss.

1 The proportion of farm expenditure spent on irrigation water was highest in
Southern Basin irrigation districts, with 38% and 44% of irrigators in the GMID and
MIL respectively reporting that more tha®% of farm expenditure was on water,
compared to only 17% of those in the Northern Basin. Within the Southern Basin,
only 7% of irrigators who lived outside irrigation districts (usually pumping water
directly from rivers) reported spending more than 30#6aom expenditure on water
costs. There is thus a large disparity in the proportion of farm expenditure spent on
water costs between those living in irrigation districts and other irrigators, with
much higher spending by those living in irrigation disstic

1 Use of relatively small volumes of irrigation water, defined as less than 30 megalitres
(ML) was more common outside the Basin and in the Northern Basin (25% and 28%
respectively), and by those irrigating directly from rivers or from groundwater
outside irrigation districts (21%), whereas it was comparatively rare (less than 10% of
irrigators) for those whose farms were in irrigation districts. Those in the Northern
Basin were most likely to report use of more than 1000 ML in the last year (28%),
and those outside the Basin least likely to (11%).

1 Not surprisinglythose in the Southern Basin were most likely to source the majority
of their irrigation water from dedicated irrigation channels (62%), rising to around
80% for those living in irrigation districts; however even in these regions, around one
in five irrigabrsreportedusing a larger volume of either groundwater or water
pumped directly from rivers/reservoirs than from irrigation channels.

Sociedemographic characteristics of irrigators in general varied less than water use and
farm characteristics (Table:4)
1 33% of irrigators live in households in which 100% of income is earned on farm, with
this proportion higher in the MIL (55%) and lower in the GMID (28%@ in other
NSW irrigation districts (24%). This does not mean 67% of irrigators wedmif as
in many cases it may be a household member other than the irrigator who earns
income oftfarm, rather than the irrigator.

1 When asked if they personally had-&dirm work, 48% of irrigators reported having
an oftfarm job,with 11% working 40 hours or moeeweek in their offarm job

Around one in four irrigators was female

Irrigators, like farmers more generally, are typically aged over 50: of the sample, only
8.5% were aged under 45, whBd% were 55 or older. Irrigators in the GMID were
older onaverage than those in other regions, while Northern Basin irrigators were
more likely to be aged under 55 compared to other regions

1 One in five irrigatorseported being in relatively poor health (20%), while 34%
reported good health and 46% very goodexcellent health. Those in the GMID
were more likely to report poor health (24%) and less likely to report very good
health (41%), while those in the Northern Basin were less likely to report poor health
than average (12%)

10
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1 30% of irrigators reported expencing one or more household financial stress
events in the previous 12 months, such as being unable to heat or cool their home,
or being unable to pay bills on time

1 Three quarters of irrigators (75%) who completed the survey reported having
completed eiher high school or a posichool qualification, although this is likely an
over-representation compared to the actual population as those with higher levels of
education are typically ovaepresented in most survey samples. Those in the GMID
were less kely to report having completed high school or another qualification
(67%), and were less likely to report having a university degree (21% compared to
31% of all irrigators who responded to the survey), likely in part reflecting the older
average age of G irrigators

1 29% of irrigators indicated they were very likely to retire in the next five years, while
23% were a little likely to, and 48% unlikely to. Those in the Northern Basin were
most likely to state they were not at all likely to retire (61%)s was to some extent
age related: of those aged under 55, only 1.2% reported being very likely to retire in
the next five years, and 7.4% that they were a little likely to. Amongst those aged 55
to 64, 31.8% were very likely to retire in the next fivengeand 26.4% slightly likely
to. For those aged 65 and older, 41.7% were very likely to retire in the next five years
and a further 31.3% a little likely to.

In the 2018 RWS, questions examined mdoselyhow irrigators in the Basin used water,
and in mrticular their use of water from their own entitlements, purchased on the market,
and from leased entitlementghese are examined in the next sections.

11
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Table 3 Farm and wat er use characteristics of irrigators

Southern Basin

ANNR AL G2ND 2 NJ

WhdziaARS

iFor a small number of irrigators (10), their geographic location in or out of the Basin could not be identified baseddhlinfoA 2 y
.lharayQ OFGS3aA2NARSas YSEHyAy3
each variable is examined in more depth in subsequent tables.

LINE GARSR Ay

All Basin Southern Northern Outside not in irrigation NSW other
Description of variable Description of response categories irrigators irrigator Basin Basin Basin GMID | MIL district irrigation district
Number of responéhg irrigators (n) 657 412 352 60 235 157 47 88 43
Engagement in irrigation | Irrigates all famed land 83.3% 83.3% 86.4% 65.0% 83.4%| 84.7%| 83.0% 84.1% 90.7%
and dryland farming Irrigator and drylandfarmer 16.7% 16.7% 13.6% 35.0% 16.6%| 15.3%| 17.0% 15.9% 9.3%
Farm type Other 3.7% 3.2% 3.4% 1.7% 3.8%| 1.9%| 0.0% 4.5% 9.3%
Dairy farmer 14.3% 14.3% 16.2% 3.3% 14.5%| 25.5%| 14.9% 9.1% 2.3%
Grain grower 7.9% 11.2% 8.8% 25.0% 2.6%| 10.2%| 10.6% 4.5% 18.6%
Grazier 29.5% 30.1% 29.3% 35.0% 28.1%| 36.3%| 31.9% 25.0% 14.0%
Horticulture 32.6% 24.3% 24.1% 25.0% 48.1%| 12.1%| 6.4% 39.8% 32.6%
Mixed cropping & grazing 12.0% 17.0% 18.2% 10.0% 3.0%| 14.0%| 36.2% 17.0% 23.3%
Gross value of agricultural| GVAP < $40,000 22.5% 23.2% 22.3% 28.1% 21.6%| 27.0%| 13.2% 17.5% 16.2%
production, 201718 GVAP $40,00899,999 14.5% 14.5% 15.5% 8.8% 14.7%| 16.1%| 15.8% 15.0% 13.5%
GVAP $100,008299,999 21.5% 22.7% 24.6% 12.3% 19.3%| 21.2%| 31.6% 27.5% 21.6%
GVAP $300,008499,999 9.7% 9.8% 9.7% 10.5% 9.6% | 10.2%| 10.5% 6.3% 13.5%
GVAP $500,008999,999 13.8% 13.9% 13.6% 15.8% 12.8%| 13.9%| 18.4% 15.0% 10.8%
GVAP $1 million or more 18.1% 15.8% 14.2% 24.6% 22.0%| 11.7%| 10.5% 18.8% 24.3%
Average farm performance Farm making a loss 25.8% 27.1% 27.6% 24.1% 23.5%| 34.3%| 19.0% 23.5% 16.2%
over last threeyears, sed | Breaking even/making small profit 52.6% 52.6% 54.7% 41.4% 52.9%| 51.7%| 69.0% 53.1% 48.6%
rated Farm making moderate/large profit 21.7% 20.3% 17.7% 34.5% 23.5%| 14.0%| 11.9% 23.5% 35.1%
Proportion of farm <10% farm expenditure 38.1% 27.2% 23.4% 52.4% 60.5%| 16.1%| 8.3% 54.8% 12.1%
expenditure on irrigation | 10-19% farm expenditure 24.0% 27.5% 27.7% 26.2% 17.2%| 26.6%| 25.0% 27.4% 27.3%
water 20-29% farm expenditure 14.5% 15.5% 17.2% 4.8% 12.1%| 19.4%| 22.2% 11.3% 18.2%
30% or more of farm expenditure 23.4% 29.7% 31.8% 16.7% 10.2%| 37.9%| 44.4% 6.5% 42.4%
Volume of irrigation water | <30ML 16.7% 13.0% 10.6% 27.9% 24.7%| 8.4%| 5.4% 21.1% 9.4%
used in 201718 30 to 99ML 19.7% 18.4% 17.6% 23.3% 22.7%| 16.0%| 18.9% 15.8% 18.8%
100 to 299ML 24.4% 24.7% 25.6% 18.6% 24.0%| 29.8%| 18.9% 17.5% 21.9%
300 to 999ML 23.1% 25.3% 28.9% 2.3% 18.0%| 26.0%| 35.1% 35.1% 21.9%
1000ML or more 16.2% 18.7% 17.2% 27.9% 10.7%| 19.8%| 21.6% 10.5% 28.1%
Primary source of Irrigation channels 42.0% 54.8% 61.7% 9.4% 19.1%| 79.4%| 83.0% 0.0% 83.7%
irrigation water (based on | Direct pumping from river, dam etc 29.7% 23.8% 21.0% 41.5% 39.6%| 10.3%| 6.4% 57.6% 9.3%
volume of water use Groundwater
reported) 28.4% 21.5% 17.3% 49.1% 41.3%| 10.3%| 10.6% 42.4% 7.0%

0 KSANI & dzNBINNG F¢ 2N ANNOLE 1S
i dGoutsige iihe Basiyalehat$ektd o StatistichlignEdanice@vieie not derildctediiEtd inltrgs tawle a8k
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Table 4 Socio-demographic characteristics of irrigators

Description of All Basin Outside | Southern Northern NSW other
variable Description of response categories irrigators | irrigator? Basirt Basir? Basirf GMID MILS irrigation district®
Number of responding irrigators (n) 657 412 235 352 60 157 47 43
Household income | No household income earned ofarm 32.7% 30.6% 35.3% 30.3% 32.2% 29.0% 55.3% 23.8%
% earned offfarm 1-25% household income earned efiirm 22.2% 24.9% 17.9% 24.9% 25.4% 24.5% 17.0% 23.8%
26-50% household income earned effirm 13.8% 13.2% 14.9% 14.9% 3.4% 14.8% 8.5% 21.4%
51-75% household income earned effirm 9.9% 10.3% 9.8% 9.4% 15.3% 10.3% 8.5% 9.5%
76% or more of household income earned off
farm 21.4% 21.0% 22.1% 20.6% 23.7% 21.3% 10.6% 21.4%
Off-farm work Irrigator does not work offfarm 51.9% 52.0% 51.3% 53.3% 44.1% 55.5% 70.2% 43.9%
undertaken by Irrigator works offfarm <20 hours a week 21.2% 20.8% 22.4% 20.6% 22.0% 18.7% 8.5% 19.5%
irrigator Irrigator works offfarm 20-39 hours a week 16.2% 16.6% 15.5% 15.4% 23.7% 18.1% 14.9% 7.3%
Irrigator works oftfarm 40 hours or more a week 10.7% 10.6% 10.8% 10.7% 10.2% 7.7% 6.4% 29.3%
Irrigator gender Female 24.7% 26.9% 21.0% 25.7% 33.9% 20.9% 36.2% 38.1%
Male 75.3% 73.1% 79.0% 74.3% 66.1% 79.1% 63.8% 61.9%
Irrigator age Aged under 45 8.5% 7.7% 10.1% 7.6% 8.5% 5.3% 10.9% 11.6%
Agad 4554 15.7% 14.3% 18.1% 13.0% 23.0% 10.5% 18.4% 17.0%
Aged 5564 24.4% 24.6% 23.8% 24.6% 24.7% 22.1% 23.2% 25.5%
Aged 6574 21.6% 21.8% 21.4% 22.4% 17.5% 23.3% 25.4% 20.3%
Aged 75+ 8.4% 8.9% 7.4% 8.8% 9.6% 10.4% 4.9% 8.5%
General health Poor/fair health 19.7% 20.1% 19.1% 21.5% 12.1% 23.9% 18.2% 21.4%
status of irrigator God health 34.3% 34.8% 33.9% 33.1% 44.8% 35.5% 36.4% 28.6%
Very good/excellent health 45.9% 45.0% 47.0% 45.3% 43.1% 40.6% 45.5% 50.0%
Household financial | Experiencedl+household financial stress events 30.2% 29.6% 31.1% 29.8% 28.8% 28.9% 31.8% 29.3%
stress last 12 monthg Experenced no household financial stress events 69.8% 70.4% 68.9% 70.2% 71.2% 71.1% 68.2% 70.7%
Formal educational | Completed high schoépost-high school qual 74.6% 74.1% 75.6% 72.7% 82.5% 67.1% 83.0% 71.4%
attainment No high schoolor post-high schoolqualification 25.4% 25.9% 24.4% 27.3% 17.5% 32.9% 17.0% 28.6%
Has a university degree 30.7% 30.1% 32.5% 28.4% 40.4% 21.3% 25.5% 33.3%
Likelihood of retiring | Not at all likely to retire 47.8% 47.4% 48.5% 45.1% 60.8% 45.0% 52.8% 56.8%
from work in the A little likely to retire 23.1% 23.8% 21.7% 25.6% 13.7% 23.7% 19.4% 13.5%
next 5 years Very likely to retire 29.1% 28.8% 29.8% 29.4% 25.5% 31.3% 27.8% 29.7%
1 Bold font indicates there were significant differences between irrigators who lived within compared to outside the Basin.
2Bold font indicates significant differences between those in the Southern compared to Northern Basin.
%Bold font indicatesignificant differences between irrigators living in different irrigation districts & outside irrigationatistfiee Appendix 1 for detailed data from statistical tests.
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4.3 IRRIGATION WATER $ES

This section examirsavater sources used by Basin irrigators in more delaigators in the
Basinvariouslysource irrigation water from irrigation channels, wapgrmpeddirectly from
rivers or lakes, or groundwater. They may own their own entitlements and use the water
allocated to those entitlements, buy water allocation on the water market, or lease water
entitlements (and the water allocated to them in a given water year) from their owners.
Many irrigators use a mix of water sources and tyfmesrigate.

To better unerstanduse ofirrigation water in the Basin, irrigators were asked:

1 if they irrigate their land using water from irrigation channels, water pumped from
rivers/lakes, and/or groundwater

1 what proportion of water used to irrigate their farm in 2018 came fom water
entitlements they owned, water allocation bought on the temporary market, water
from entitlements they leased from others, or from other sources

1 whether in the last 12 months they had bought new permanent water entitlements,
sold or transferred ame or all of their entitlements, sold water allocation, and
whether they carried water over from either the 2016 or 201718 water year to
the following water year.

While Table 3 showed the primary water source used, Edbie 9 providemore detailed
analysis of the types of water sources (irrigation channels, direct pumping and groundwater)
by geographic location and farm type.

Table 5 examines water sources used by location, and shows that:

1 seventythree per centof Basin irrigators rely on a singleurce of irrigation water
(channels, pumping or groundwater) while 27% report using more than one of these.
Using multiple sources is more common amongst Southern Basin irrigators
compared to Northern Basin irrigators and those living outside the Basin

1 use of irrigation channels was most common in the Southern Basin, while
groundwater was most commonly used by irrigators outside the Basin (52%
compared to 30% of Basin irrigators), and direct pumping was most common in the
Northern Basin (55%) and lessle Southern Basin (32%)

1 use of irrigation channels only with no reliance on other water was most common
amongst Southern Basin irrigators operating within irrigation districts, with between
58% and 68% of these irrigations relying on water deliveredngaiion channels.
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Table 5 Irrigation water sources z by irrigat or location

All Basin Outside  Northern  Southern NSW SA VIC  Southern GMID®  MIL3 NSW
irrigators  irrigator? Basin Basin Basir? Southern Basir? Basirf  Basin not other
irrigator!  irrigator? Basir? in irrig. irrigation
District? district®
ni 635 400 226 53 347 110 36 201 85 153 47 41
I irrigate X FTNRY A
all or part  channels 49.4% 63.5% 23.9% 18.9% 70.3% 67.3% 61.1% 73.6% 1.2% 88.9% 97.9% 97.6%
of my X 6AGK &
t I YRX pumped from
(t’j\dodosotO rivers/lakes 39.5% 34.8% 47.8% 54.7% 31.7% 345% 58.3% 25.4% 61.2% 19.0% 14.9% 26.8%
>100% as
some
irrigators do
more than
one of X dZé}\YE
these) groundwater 37.8% 30.0% 52.2% 50.9% 26.8% 20.9% 19.4% 31.3% 45.9% 26.8% 21.3% 7.3%
Irrigation Used irrigation
water channels only 29.9% 40.0% 11.9% 3.8% 45.5% 49.1% 25.0% 47.3% 1.2% 57.5% 68.1% 65.9%
sources Used irrigation
detailed channels &
groundwater 7.1% 9.5% 2.7% 0.0% 11.0% 7.3% 0.0% 14.9% 0.0% 18.3% 14.9% 7.3%
Used irrigation
channels &
pumping 10.1% 12.5% 5.3% 13.2% 12.4% 10.0% 36.1% 9.5% 0.0% 11.1% 10.6% 24.4%
Used irrigation
channels,
pumping &
groundwater 2.4% 1.5% 4.0% 1.9% 1.4% 0.9% 0.0% 2.0% 0.0% 2.0% 4.3% 0.0%
Used ground
water only 23.5% 15.8% 37.6% 41.5% 11.8% 9.1% 16.7% 12.4% 37.6% 52% 2.1% 0.0%
Used pumping
only 22.2% 17.5% 30.5% 32.1% 15.3% 20.0% 19.4% 11.9% 52.9% 4.6% 0.0% 2.4%
Used pumping
and
groundwater 4.9% 3.3% 8.0% 7.5% 2.6% 3.6% 28% 2.0% 82% 1.3% 0.0% 0.0%

1 Bold font indicates there were significant differences between irrigators who lived within compared to outside the Basin.

2Bold font indicates significant differences between those in the Southern compared to Northern Basin.
*Bold font indicatesignificant differences between irrigators living in different irrigation districts & outside irrigationatistBiee Appendix 1 for detailed data from statistical tests.
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Table 6 identifies types of water used by-famm modernisation activity for Basin irrigators
and shows thatnodernisation with assistance of grantsas more commonly occurred
amongst irrigatos relying on water from irrigation channels than from pumping or
groundwater. Of thos®asin irrigatorsvho hadmodernised usng grants since 20086%
used water from irrigation channels, compareds% of those who had not modernised.

Tables 7 and 8 show water sources use@agin irrigatordy farm type and size, and
expenditure and volume of water uséhey show that:

i those involved in dairy were more likely to rely on irrigation channels dthar
types of farmers

1 those with GVAP of $1 million or more wenere likely to report using multiple
sources of waterbeing similar likely to report using irrigation channelstasse with
smaller farms, but much more likely to directly pump wat8% compared to 40%
or fewer amongst farms of smaller sizes)

1 those who drew water from irrigation channels were much more likely to report a
large proportion of farm expenditure being evater than those drawing water from
other sources87% of those who reported farm expenditure of 30% or more on
water relied at least in part on water from irrigation channels, compare85& of
those who reported less than 10% of farm spending beingrayation water.
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Table 6 Irrigation water sources z participation of Basin irrigators in irrigation modernisation activity

Modernisation of onfarm irrigation infrastructure since Proportion of onfarm irrigation infrastructure
2008 modernised since 20¥3
AI! Basin Has n_ot modernised Modernised, Modernised with None 1-19% 20.49%  50-74% 7506
irrigators since 2008 self-funded help of grant
n 400 92 223 125 144 57 77 68 54
lirrigateall X FTNRBY A
or part of channels 63.5% 53.8% 63.0% 75.5% 60.3% 68.9% 73.7%  77.6% 63.0%
Yée flyX gAGK &
(addsupto  pumped from
>100%as  rivers/lakes 34.8% 27.5% 34.3% 43.6% 33.1% 24.4% 47.4%  38.8% 39.1%
some
irrigators do
more than X dzaAy3
one of these) groundwater 30.0% 36.3% 33.1% 17.0% 30.6% 35.6% 28.1% 24.5% 19.6%
Irrigation Used irrigation
water channels only 40.0% 38.8% 39.8% 42.6% 41.3% 42.2%  38.6%  38.8% 45.7%
sources Used irrigation
detailed channels &
groundwater 9.5% 6.3% 9.9% 11.7% 8.3% 15.6% 8.8% 18.4% 4.3%
Used irrigation
channels &
pumping 12.5% 8.8% 9.9% 21.3% 9.9% 11.1%  19.3%  18.4% 13.0%
Used irrigation
channels,
pumping &
groundwater 1.5% 0.0% 3.3% 0.0% 0.8% 0.0% 7.0% 2.0% 0.0%
Used ground
water only 15.8% 27.5% 16.0% 2.1% 17.4% 17.8% 5.3% 4.1% 10.9%
Used pumping
only 17.5% 16.3% 17.1% 19.1% 18.2% 11.1%  14.0%  18.4% 21.7%
Used pumping
and groundwater 3.3% 2.5% 3.9% 3.2% 4.1% 2.2% 7.0% 0.0% 4.3%

1Bold font indicates there were significant differences between irrigators who had not modernised, who had modernisedifusindisg, and had modernised with help from grants.
2Bold font indicates significant differences between those whoinadernised differing proportions of their irrigation infrastructure. See Appendix 1 for detailed data from statistical tests.
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Table 7 Irrigation water sources z by farm type and size

Farm type Gross value of agriculturgiroduction 201718
Basin Dairy Grain Grazier Hortic- Mixed < 40,000 $100,000 $300,000 $500,000 $1
irrigators  farmer grower ulture cropping $40,000 $99,999 $299,999 $499,999 $999,999 million+
grazing
n 400 81 58 137 120 84 96 59 98 39 61 82
| irrigate X FNBY AN
all or part  channels 63.5% 81.4% 62.2% 63.5% 48.5% 73.9% 58.8% 62.0% 65.4% 69.4% 58.0% 61.4%
of my X 6AGK &1
f I y(&d pumped from
up to rivers/lakes 34.8% 20.3% 40.0% 33.9% 46.5% 29.0% 22.5% 38.0% 35.8% 19.4% 40.0% 56.1%
>100% as
some
irrigators do
more than
one of X dza A )/EI
these) groundwater 30.0% 37.3% 31.1% 25.2% 31.3% 26.1% 43.8% 22.0% 21.0% 19.4% 36.0% 36.8%
Irrigation Used irrigation
water channels only 40.0% 44.1% 33.3% 44.3% 27.3% 52.2% 38.8% 44.0% 44.4% 61.1% 36.0% 17.5%
sources Used irrigation
detailed channels &
groundwater 95% 254% 11.1% 7.0% 6.1% 5.8% 88% 4.0% 6.2% 0.0% 8.0% 24.6%
Used irrigation
channels &
pumping 125% 10.2% 17.8% 9.6% 15.2% 13.0% 10.0% 12.0% 14.8% 8.3% 8.0% 17.5%
Used irrigation
channels pumping
& groundwater 15% 17% 0.0% 2.6% 0.0% 2.9% 1.3% 2.0% 0.0% 0.0% 6.0% 1.8%
Used ground
water only 15.8% 10.2% 15.6% 14.8% 20.2% 13.0% 30.0% 14.0% 13.6% 19.4% 16.0% 1.8%
Used pumping
only 17.5% 85% 17.8% 20.9% 26.3% 8.7% 7.5% 22.0% 19.8% 11.1% 20.0% 28.1%
Used pumping and
groundwater 33% 0.0% 44% 0.9% 5.1% 4.3% 3.8% 2.0% 1.2% 0.0% 6.0% 8.8%

1Bold font indicates there were significant differences between irrigators operating different types of farms.
2Bold font indicates significauiifferences between those operating farms with differing GVAP in A& Bee Appendix 1 for detailed data from statistical tests.
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Table 8 Irrigation water sources z by farm water use characteristics

% farm expenditure on irrigtion water*

Farm selreported 3-year

Volume of irrigation water used in 20118

profitability 2 water year
<10% 10-19% 20-29% 30%+ Making Breaking Moderate <30ML 30to 100to 300to 1000ML
aloss even/small or large 99ML  299ML 999ML or more
profit
n 91 111 59 126 126 237 90 45 64 97 99 88
| irrigate X ¥TNRY AN
all or part channels 34.6% 65.5% 776% 87.2% 60.4% 66.1% 58.7% 30.0% 63.2% 75.6% 725% 75.9%
of my X ¢ Watek
f I y(&a6 pumped from
up to >100% rivers/lakes 45.7% 31.0% 28.6% 27.7% 32.7% 32.3% 45.3% 35.0% 26.3% 34.6% 35.0% 43.1%
as some
irrigators do
more than
one of X dzaAy3
these) groundwater 40.7% 36.8% 20.4% 245% 35.6% 29.7% 24.0% 475% 28.1% 17.9% 225% 43.1%
Irrigation Used irrigation
water channels only 19.8% 37.9% 57.1% 53.2% 35.6% 42.7% 38.7% 17.5% 50.9% 51.3% 48.8% 24.1%
sources Used irrigation
detailed channels &
groundwater 3.7% 16.1% 6.1% 14.9% 8.9% 11.5% 40% 25% 35% 7.7% 125% 25.9%
Used irrigation
channels &
pumping 11.1% 10.3% 10.2% 16.0% 14.9% 9.9% 14.7% 10.0% 8.8% 15.4% 10.0% 19.0%
Used irrigation
channels, pumping
& groundwater 0.0% 1.1% 4.1% 3.2% 1.0% 2.1% 1.3% 0.0% 0.0% 1.3% 1.3% 6.9%
Used groundwater
only 30.9% 14.9% 8.2% 43% 22.8% 13.5% 12.0% 45.0% 19.3% 6.4% 3.8% 6.9%
Usedpumping only 28.4% 14.9% 12.2% 6.4% 13.9% 17.7% 22.7% 25.0% 12.3% 15.4% 18.8% 13.8%
Used pumping and
groundwater 6.2% 4.6% 2.0% 2.1% 3.0% 2.6% 6.7% 00% 53% 26% 50% 3.4%

1Bold font indicates there were significant differences between irrigatorssetexpenditure on water made up differing proportions of total farm expenditure.

2Bold font indicates significant differenclestween irrigators who reported differing levels of profitability.
*Bold font indicates significant differences between irrigatoh® used differing volumes of irrigation wate3ee Appendix 1 for detailed data from statistical tests.
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As shown in Tab$e9 b 12, Basin irrigators predominantly rely orse of water from
entitlements they own, although almost 40% access at least some water through purchase
on the temporary market, 9% lease entitlements from others, and some use other water
sources. Those outside the Basin have much less access to watatsnand within the
Basin the majority of market purchase of temporary water occurs in the Southern Basin,
with fewer opportunities for water purchase in the Northern Basin.

There are significant differences between Basin irrigators who have and have not
modernised onfarm irrigation infrastructure in use of water allocated to entitlements they
own versus purchase of water on the temporary market. Those who havenodérnisd

are less likely to engage in using water from any source other than their otittresrents

(only 18% reported purchasing water allocation on the market compared to 35% of those
who had selfundedmodernistion activity and 58% of those who hatbdernised with
assistance from a granéind less likely to use water from multiple sourc@s identified in
subsequent section of the report, this cannot be explained based on other factors such as
age, as similar proportions of irrigators of most age groups havenodernisd (20% to

27% have nomodernised across most age groups, see Taddor further detail).
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Table 9 Ownership and purchase of irrigation water: use of entittements and market purchase by irrigat or location

All Basin Outside  Northern  Southern NSW SA VIC Southern  GMID MIL3 NSW
irrigators irrigator? Basin Basin Basirt Southern  Basin  Basin  Basin not other
% 201718 irrigation irrigator irrigator? Basin in irrig. irrigation
g SN FNB district? district?
n 635 400 226 53 347 110 36 201 85 153 47 41
None 15.3% 14.2% 17.1% 26.0% 12.3% 13.3% 10.3% 12.1% 22.2% 10.8% 11.9% 2.8%
1-74% 14.9% 17.5% 9.8% 10.0% 18.8% 20.4% 20.7% 17.6% 13.9% 20.1% 19.0% 25.0%
owned entitlements 75%+ 69.8% 68.2% 73.1% 64.0% 68.9% 66.3% 69.0% 70.3% 63.9% 69.1% 69.0% 72.2%
allocation bought on None 70.2% 61.2% 92.6% 86.5% 57.3% 59.0% 57.9% 56.3% 73.8% 48.2% 51.7% 53.6%
temporary market 1-74% 23.9% 30.6% 7.4% 13.5% 33.2% 33.3% 36.8% 32.6% 23.0% 38.2% 41.4% 32.1%
75%+ 5.9% 8.3% 0.0% 0.0% 9.5% 7.7% 53% 11.1% 3.3% 13.6% 6.9% 14.3%
None 89.4% 91.5% 84.4% 87.2% 92.3% 97.1% 82.4% 91.1% 94.6% 89.9% 100.0% 95.7%
leased entitlements 1-74% 9.2% 7.7% 12.8% 7.7% 7.7% 29% 17.6% 8.9% 54% 10.1% 0.0% 4.3%
75%+ 1.4% 0.8% 2.8% 5.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
None 75.1% 80.5% 63.4% 81.1% 80.4% 86.4% 86.7% 76.1% 786% 753% 85.7% 95.2%
other sources 1-74% 11.6% 12.6% 9.8% 13.5% 12.4% 6.1% 0.0% 17.7% 18% 22.2% 14.3% 4.8%
75%+ 13.3% 6.9% 26.8% 5.4% 7.2% 7.6% 13.3% 6.2% 19.6% 2.5% 0.0% 0.0%

1 Bold font indicates there were significant differences between irrigators who lived within compared to outside the?Badihfont indicates significant differences between those in the Southern compare
Northern Basin®Bold font indicates signidant differences between irrigators living in different irrigation districts & outside irrigation districts. See Appeoddefafled data from statistical tests.

Table 10 Ownership and purchase of irrigation water: use of enti  tlements and market purchase by participation in irrigation modernisation activity

% 201718 Modernisation onfarm irrigation infrastructure since 2008 % onfarm irrigation infrastructure modernised since 2013
irrigation water Basin Has not modernised Modernised, Modernised with
T Igl.E Y X irrigator since 2008 self-funded help of grant None 1-19% 20:49%  50-74% 75%
n 400 151 295 110 189 66 86 70 70
None 14.2% 21.3% 16.4% 5.4% 16.5% 9.3% 7.1% 6.3% 9.8%
owned 1-74% 17.5% 13.3% 13.0% 27.2% 12.2% 14.0% 26.8% 25.0% 24.4%
entitlements 75%+ 68.2% 65.3% 70.6% 67.4% 71.3% 76.7% 66.1%  68.8% 65.9%
allocation bought None 61.2% 81.8% 64.9% 43.0% 73.8% 57.1% 53.5% 43.2% 43.3%
on temporary 1-74% 30.6% 16.4% 26.0% 46.8% 21.4% 40.0% 30.2% 48.6% 40.0%
market 75%+ 8.3% 1.8% 9.2% 10.1% 4.8% 2.9% 16.3% 8.1% 16.7%
None 91.5% 100.0% 90.7% 88.1% 96.2% 87.1% 84.6% 93.3% 84.6%
leased entitlements 1-74% 7.7% 0.0% 7.6% 11.9% 3.8% 9.7% 15.4% 6.7% 15.4%
75%+ 0.8% 0.0% 1.7% 0.0% 0.0% 3.2% 0.0% 0.0% 0.0%
None 80.5% 74.5% 77.3% 89.5% 83.8% 81.5% 72.2%  82.1% 64.0%
other sources 1-74% 12.6% 14.9% 14.3% 8.8% 8.1% 14.8% 27.8% 10.7% 20.0%
75%+ 6.9% 10.6% 8.4% 1.8% 8.1% 3.7% 0.0% 7.1% 16.0%

1 Bold font indicates there were significant differences between irrigators who had not modernised, who had modernisedifulindisg, and had modernised with help from grants.
2Bold font indicates significant differences between those who had masledrdiffering proportions of their irrigation infrastructure. See Appendix 1 for detailed data from statistical tests.
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Table 11 Ownership and purchase of irrigation water: use of entittements and market purchase

by farm type and size

Farm type Gross value of agricultural production 201187
% 201718 irrigation Basin Dairy Grain Grazier Horti- Mixed < 40,000 $100,006 $300,0060 $500,000 $1

g1 GSNI FNBYX irrigator farmer  grower culture $40,000 $99,999 $299,999 $499,999 $999,999 million+
n 400 81 57 143 125 84 112 60 97 43 65 73

None 14.2% 5.9% 10.0% 22.2%  11.5% 14.1% 27.9% 9.8% 20.0% 6.3% 12.5% 3.7%

1-74% 17.5% 31.4% 25.0% 148% 12.6% 12.5% 16.2% 11.8% 15.0% 12.5% 12.5% 38.9%

owned entitlements 75%+ 68.2% 62.7%  65.0% 63.0%  75.9% 73.4% 55.9% 78.4% 65.0% 81.3% 75.0% 57.4%
allocation bought on None 61.2% 32.6% 484% 75.0% 71.0% 54.2% 82.5% 77.8% 59.7% 63.0% 51.3% 30.4%
temporary market 1-74% 30.6% 51.2% 41.9% 17.0% 22.6% 41.7% 7.0% 19.4% 32.3% 25.9% 43.6% 56.5%
75%+ 8.3% 16.3% 9.7% 8.0% 6.5% 4.2% 10.5% 2.8% 8.1% 11.1% 5.1% 13.0%

None 91.5% 80.0% 90.0% 94.8% 94.7% 90.9% 98.1% 94.3% 98.0% 92.3% 86.1% 73.7%

leased entitlements 1-74% 7.7% 20.0% 6.7% 5.2% 5.3% 6.8% 1.9% 5.7% 0.0% 7.7% 11.1% 26.3%

75%+ 0.8% 0.0% 3.3% 0.0% 0.0% 2.3% 0.0% 0.0% 2.0% 0.0% 2.8% 0.0%

None 80.5% 67.7% 76.9% 87.7%  75.0% 87.8% 66.7% 100.0% 77.1% 91.3% 88.2% 70.0%

other sources 1-74% 12.6% 29.0% 23.1% 6.8% 10.7% 7.3% 16.7% 0.0% 12.5% 4.3% 11.8% 26.7%

75%+ 6.9% 3.2% 0.0% 5.5% 14.3% 4.9% 16.7% 0.0% 10.4% 4.3% 0.0% 3.3%

1 Bold font indicates there were significant differences between irrigators operating different types of farms.
2Bold font indicates significant differences between those operating farms with differing GVAP #1@®8&eAppendix 1 for detailed data from statistical tests.

Table 12 Ownership and purchase of irrigation water:

use of entitlements and market purchase by farm water use characteristics

% farm expenditure on irrigation water?

profitability?

Farm self-reported 3-year

Volume of irrigation water used in 2017-18
water year (ML)3

% 291218 irrigation <10% 10-19% 20-29% 30%+ Making Break even/ Mod-Ige <30ML  30-99 100- 300- 1000+
gl 0SNJ] FNRYX aloss small profit profit 299 999
n 107 115 58 115 134 244 88 59 70 90 94 81
None 20.8% 13.3% 6.4% 5.6% 18.6% 12.5% 14.9% 37.8% | 11.3% | 8.2% 1.3% 8.6%
1-74% 15.6% 19.3% 12.8% 24.4% 15.5% 19.3% 16.2% 10.8% | 15.1% | 13.7% | 20.3% | 34.5%
owned entitlements 75%+ 63.6% 67.5% 80.9% 70.0% 66.0% 68.2% 68.9% 51.4% | 73.6% | 78.1% | 78.5% 56.9%
allocation bought on None 71.7% 60.0% 48.5% 52.8% 64.6% 60.1% 57.4% 88.9% | 72.5% | 69.8% | 41.7% 30.0%
temporary market 1-74% 23.3% 33.8% 45.5% 31.9% 25.3% 31.9% 35.2% 7.4% 12.5% | 26.4% | 46.7% 58.0%
75%+ 5.0% 6.2% 6.1% 15.3% 10.1% 8.0% 7.4% 3.7% | 15.0% | 3.8% | 11.7% | 12.0%
None 88.9% 89.1% 87.1% 93.8% | 87.0% 95.1% 88.0% 96.0% | 97.4% | 87.2% | 90.4% | 82.5%
leased entitlements 1-74% 9.3% 9.1% 12.9% 6.3% 11.6% 4.9% 10.0% 4.0% 2.6% 8.5% 9.6% 17.5%
75%+ 1.9% 1.8% 0.0% 0.0% 1.4% 0.0% 2.0% 0.0% 0.0% 4.3% 0.0% 0.0%
None 75.0% 75.0% 83.3% 81.7% 78.1% 80.0% 84.4% 80.0% | 93.9% | 77.8% | 89.6% 65.7%
other sources 1-74% 8.3% 17.3% 13.3% 15.0% 15.6% 12.2% 8.9% 20.0% 6.1% 17.8% 8.3% 25.7%
75%+ 16.7% 7.7% 3.3% 3.3% 6.3% 7.8% 6.7% 0.0% 0.0% 4.4% 2.1% 8.6%

1Bold font indicates there were significant differences between irrigatorssetexpenditure on water made wliffering proportions of total farm expendituréBold font indicates significant differences

between irrigators who reported differing levels of profitabilitold font indicates significant differences between irrigatho used differing volumes afigation water See Appendix 1 for detail
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44 IRRIGATION WATER WSHANGE AND MARKETTAQTY

Irrigators were asked whether since 2013 their total irrigation water use had decreased,
stayed about the same other than seasonal vapiatior increased. This question sought to
identify whether longterm changes were occurring in volume of water use, and how this
varied amongst different irrigators.

Irrigators were then asked if in the last 12 months they had bought new water entitlements
sold or transferred some or all of their water entitlements, sold water allocation on the
temporary market, or whether they had carried water over in either of the last two water
years. This, combined with prior information about use of waiéwcationpurchased on the
market versus entitlements examined earlier in this section, provides some understanding
of how Basin irrigators were utilizing water markets.

As shown in Tables 13 to:16

1 Twentyeight per cenbof Basin irrigators reported having decreddéeir irrigated
water use since 2013, compared to 12% of those outside the Basin, while 18%
reported increased water use, compared to 20% of those outside the Basin. Within
the Basin, decreases in water use were more commonly reported by NSW Southern
Basn irrigators, and least commonly by Northern Basin irrigators.

1 Those who had nanoderniged onfarm infrastructure were less likely to report
having increased water use than those who aoldernised, with 35% of those who
had notmodernised reducing tothirrigation water use compared to 26% of those
who hadmodernised; and 7% of those who had noodernisd increasing water
use compared to 18% of those who haddernisd using selfunding and 23% of
those who hadnodernigd with assistance from a grafthose who hadnodernised
a greater proportion of their water infrastructure were more likely to have increased
water use.

1 Those growing broadacre crops and those operating enterprises with a GVAP of $1
million or more were more likely to have increasedgated water use than those
running other types of farm or with smaller turnover: for example, 32% of Basin
irrigators with a GVAP of $1 million or more reported having increased total volume
of irrigated water used since 2013, compared with an averadé%s of Basin
irrigators.

1 Fortytwo per centof those making a loss on the farm reported having decreased
water use over the longerm, compared to only 23% of those who reported their
farm made a moderate to large profit on average over the past thregs/e

1 Those using larger volumes of irrigation water were less likely to report decreasing
irrigated water use since 2013 compared to those using smaller vauooe not
significantly more likely to report increasing water use.

When asked about water markand trading activityother than purchase of water
allocationin the last 12 months:

1 Purchasing water entitlements: This was more commonly dongdiyhern Basin
irrigators, grain growers, those operating enterprises with GVAP of $1 million or
more,those making a profit, those who reported higher total volumes of water use,
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and by those who hathodernised onfarm infrastructure and less commonly done
by those who had nomoderniged. This suggests that many of those whodernise
on-farm infrastructue increase irrigated water use through purchase of additional
entitlements.

1 Selling or transferring water entitlementa: variety of irrigators reported selling or
transferring water entitlements, with less clear differences between different
irrigators than for purchase of water entitlements. This was more commonly
reported by the following types of irrigators: those whadmodernisd (12% of
seltfunded and 15% of those who hadbdernised with helpfrom a grant compared
to 5% of those who had nohodernisd); those engaged in horticulture (17%
comparedto 11% of all Basin irrigatorsgnd those with medium volumes of wate
use (106299ML)¢ potentially indicating a trend in which those with moderately
sized enterprises are more likely to sell while larger enterprises expand by
purchasing entitlements.

1 Selling water allocation on the temporary market: This wastmommony reported
by Southern Basin irrigators, as expected, and within the Southern Basin most
commonly reported by those in the NSW Southern Basin. Those who had
moderniged a smaller proportion of their enterprise were slightly more likely to
report selling athcation on the market, as were those running smaller sized
enterprises (less than $500,000 GVAP), and with moderate water us€9B0dL),
while dairy farmers were much less likely to report doing this than other types of
farmers.

i Carrying water over: Tsiwas more commonly done liyose who hadnodernisd
on-farm infrastructure, those with larger farm enterprises, those using larger
volumes of water, those making a profit on their farm, and those who spent a
greater proportion of farm expenditure on watdt was less commonly done by
those engaged in horticulture compared to other types of farms.
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Table 13 Irrigation water use change and market activity z by irrigator location

All Basin Outside Northern Southern NSW SA VIC  Southern GMID  MiILs NSW
irrigators irrigator? Basin Basin Basirt Southern Basin Basin Basin not other
irrigator:  irrigator2 Basin in irrig. irrigation
districts district?
n 635 400 226 53 347 110 36 201 85 153 47 41
Since Decreased 22.2% 28.0% 12.2% 23.8% 28.6% 38.1% 17.2% 25.1% 23.9% 24.3% 37.2% 47.1%
2013, Stayed about the same
irrigation  (other than seasonal
water variation)3 59.3% 54.5% 67.3% 57.1% 54.2% 48.5% 55.2% 57.1% 59.7% 55.9% 53.5% 38.2%
useX Increased 18.5% 17.5% 20.4% 19.0% 17.3% 13.4% 27.6% 17.7% 16.4% 19.9% 9.3% 14.7%
In the last Bought new water
12 entitlements 6.7% 7.6% 5.2% 10.9% 7.1% 8.1% 11.5% 5.9% 72% 6.9% 5.6% 18.8%
months, Sold/ transferred
A NNA 3 some/ all entitlements 8.5% 11.0% 4.3% 12.8% 10.7% 12.8% 21.4% 7.8% 10.1% 7.2% 10.3% 23.3%
Sold water allocation
on temp market 17.3% 27.3% 0.0% 21.3% 28.3% 35.2% 25.0% 25.1% 20.6% 26.6% 36.8% 40.0%

Carried water over
from 201617 to next
water year 32.7% 47.5% 7.0% 21.3% 52.1% 55.7% 14.8% 56.6% 27.5% 64.9% 69.4% 58.1%
Carriedwater over
from 201718 to next
water year 26.1% 38.5% 5.5% 19.0% 41.7% 483% 7.7% 44.0% 23.5% 53.4% 50.0% 51.9%
1 Bold font indicates there were significant differences between irrigators who lived within compared to outside the Basin.
2Bold font indicates significant differences between those in the Southern compared to Northern Basin.
*Bold font indicates significant differences between irrigators living in different irrigation districts & outside irrigestiocts. See Appendix bif detailed data from statistical tests.

S¢KS ALISOATAO 62NRAYI 3IA O Oyier thah usuadedisahal liafiandn, waiter Nse dtdgdd aboet thi shriieyThignedns While volume of water you apply has changed
i K 2yt O2yRAGA2YVA &2dz RISONBO G SF RYS R KB2 | ME Ny @V ANNREADNBI2yS 62 NOSNI & 2 dz dza § 0
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Table 14 Irrigation water use change and market activity

Z participation of Basin irrigators in irrigation modernisation activity

Modernisation of onfarm irrigation infrastructure since

2008

Proportion of on-farm irrigation infrastructure
modernised since 2023

AI! Basin Has n_ot modernised Modernised, Modernised with None 1-19% 20.49%  50-74% 7506
irrigators since 2008 self-funded help of grant

n 400 92 223 125 144 57 77 68 54
Since 2013, Decreased 28.0% 34.8% 25.9% 26.1% 29.3% 27.3% 32.1% 25.0% 18.6%
irrigation Stayed about the
water usex same (other than

seasonal variation) 54.5% 58.0% 55.7% 51.1% 62.1% 56.8% 48.2% 50.0% 48.8%

Increased 17.5% 7.2% 18.4% 22.7%  8.6% 15.9% 19.6% 25.0% 32.6%
In the last 12 Bought new water
months, entittlements 7.6% 1.4% 8.4% 11.3% 1.9% 7.1% 9.6% 12.5% 15.0%
irrigatorX Sold/ transferred

some/ all

entitlements 11.0% 4.3% 12.2% 14.6% 8.3% 9.8% 15.4% 12.2% 15.0%

Sold water allocation

on temp market 27.3% 27.4% 29.2% 25.9% 29.6% 31.0% 35.3% 25.6% 25.0%

Carried water over

from 201617 to next

water year 47.5% 36.2% 47.1% 59.8% 36.7% 64.9% 58.3% 61.9% 41.0%

Carried water over

from 201718 to next

water year 38.5% 28.4% 40.0% 46.7% 31.7% 62.2% 43.2% 51.4% 29.4%

1 Bold font indicates there were significant differences between irrigators who had not modernised, who had modernisedifulindisg, and had modernised with help from grants.
2Bold font indicates significant differences between thed® had modernised differing proportions of their irrigation infrastructure. See Appendix 1 for detailed data from stag@stEa
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Table 15 Irrigation water use change and market activity

Z by farm type and size

Farm type Gross value oégricultural production 201718
Basin Dairy Grain Grazier Horti- Mixed < 40,000 $100,000 $300,000 $500,000 $1
irrigators  farmer grower culture cropping $40,000 $99,999 $299,999 $499,999 $999,999 million+
grazing

n 400 81 58 137 120 84 96 59 98 39 61 82
Since 2013,  Decreased 28.0% 24.0% 23.7% 39.4% 19.5% 26.7% 36.2% 26.7% 34.2% 31.3% 20.9%  18.5%
irrigation Stayed about the
water usexX same (other than

seasonal variation) 545% 52.0% 50.0% 50.5% 66.7% 483% 47.8% 60.0% 55.3% 46.9% 62.8%  50.0%

Increased 17.5% 24.0% 26.3% 10.1% 13.8% 25.0% 159% 13.3% 10.5% 21.9% 16.3% 31.5%
In the last 12  Bought new water
months, entitlements 76% 2.0% 152% 6.8% 10.1% 7.1% 4.4% 4.3% 4.1% 10.0% 7.0% 20.0%
irrigatorX Sold/ transferred

some/ all

entitlements 11.0% 5.8% 6.7% 89% 17.3% 12.3% 7.6% 10.9% 16.2% 10.7% 45% 16.0%

Sold water

allocation on temp

market 27.3% 6.0% 32.4% 35.6% 23.4% 35.1% 21.2% 30.2% 30.7% 38.7% 18.6% 21.3%

Carried water over

from 201617 to

next water year 475% 64.7% 64.7% 446% 26.0% 57.4% 31.3% 30.8% 47.1% 48.3% 58.7% 64.0%

Carried water over

from 201718 to

next water year 385% 52.1% 50.0% 37.9% 20.3% 48.1% 26.2% 25.7% 29.7% 50.0% 43.9% 61.7%

1 Bold font indicates there were significant differences between irrigators operating different types of farms.
2Bold font indicates significant differences between those operating farms with differing GVAP ia@@8&e Appendix 1 for detailed data fretatistical tests.
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Table 16 Irrigation water use change and market activity

Z by farm water use characteristics

% farm expenditure on irrigation water

Farm selfreported 3-year profitability?

Volume of irrigation water used in 20218 water

year
<10% 10-19% 20-29% 30%+ Making Breaking Moderate <30ML 30to 100to 300to 1000ML
aloss even/small or large 99ML  299ML 999ML or more
profit profit
n 91 111 59 126 126 237 90 45 64 97 99 88
Since 2013, Decreased 25.3% 23.5% 245% 30.7% 41.6% 23.7% 23.1% 37.5% 27.3% 35.9% 23.0% 10.9%
irrigation Stayed about the
water useX  same (other than
seasonal variation) 58.7% 55.3% 55.1% 53.4% 41.6% 57.6% 61.5% 56.3% 49.1% 51.3% 55.4% 63.6%
Increased 16.0% 21.2% 20.4% 159% 16.9% 18.6% 154% 6.3% 23.6% 12.8% 21.6% 25.5%
In the last Bought new water
12 months, entitlements 8.9% 10.0% 5.1% 7.4% 2.4% 8.2% 123% 53% 82% 43% 10.8% 13.7%
irrigatorX Sold/ transferred
some/ all
entitlements 10.3% 11.4% 7.7% 13.3% 13.1% 8.3% 156% 75% 6.7% 21.4% 10.5% 8.0%
Sold water allocation
on temp market 19.5% 25.0% 349% 30.4% 21.0% 31.0% 25.8% 15.0% 31.3% 37.1% 31.9% 14.9%
Carried water over
from 201617 to next
water year 35.1% 37.8% 59.5% 63.0% 36.3% 51.2% 492% 17.9% 36.0% 51.6% 67.6% 68.6%
Carried waterover
from 201718 to next
water year 26.0% 43.8% 51.4% 46.4% 24.3% 42.9% 43.9% 18.4% 30.4% 36.8% 49.2% 67.3%

1 Bold font indicates there were significant differences between irrigatorssetexpenditure on water made up differing proportions of total faxpenditure.
2Bold font indicates significant differenchstween irrigators who reported differing levels of profitability.

*Bold font indicates significant differences between irrigatoh® used differing volumes of irrigation wate3ee Appendix fbr detailed data from statistical tests.
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Those irrigators who reported their volume of irrigation water used had increased in the
past five years were asked if this was due to any of several reasons, including how they
increased volumévia increasing use of temporary water purchased on the market or
purchasing additional water entitlements), and what the increased volume of water was
used for (to irrigate a larger area of land, more intensively irrigate land already irrigated, or
change crops/pasture grown). Irrigators could select as many categories as applied. As
shown in Tabld.7, comparisons of reasons for increasing water use can only be reported for
a small number of groups of irrigators due to the relatively small proportiorrightors

who had increased total water use in the past five years.

Overall, increase in water use was more commonly achieved through increased use of
temporary water bought on the market (40% of irrigators) than by purchase of additional
entitlements (166). Around onehird of irrigators reported they increased water use in
order to irrigate a larger area of land, otieird more intensively irrigated land they already
irrigated, and the other third use additional water as part of change in the type of
crops/pasture grown on their land.

The findings suggest that those who haddernised onfarm infrastructureusing a grant
were most likely to have increased volume of water use through increasing their use of
temporary water(64%), and less likely to hapeirchased additional water entitlements
(27%). They were similarly likely to have increased irrigation in orderig@te larger areas
of landthan more intensively irrigate existing landnd/or change the types of crops or
pasture they grew.

Table 13 Reasonsand mechanisms for increasing volume of irrigation water used

If the total volume of irrigation Greater  Purchase of Irrigation More Change in

water used on your farm use of additional  ofa intensive type of

increased was the increase due to temporary water larger irrigation of  crops/

any of the following? water entittements area of land you pasture
land already grown

irrigated

All irrigators (n=105) 27.6% 18.1% 44.8% 32.4% 29.5%

Basin irrigators (n=6%) 40.3% 16.4% 34.3% 32.8% 34.3%

Southern Basin irrigators (n=%9) 44.1% 16.9% 33.9% 35.6% 35.6%

Basin irrigator, hadnodernised on

farm infrastructure (n=55) 40.7% 18.6% 33.9% 33.9% 32.2%

Basin irrigatormodernigd using 27.0% 13.5% 21.6% 43.2% 37.8%

own funds (n=34)

Basin irrigatormodernigd using 63.6% 27.3% 54.5% 18.2% 22.7%

help of grant (=21

Note that while statistical significance tests were undertaken, the small sample size of those who had increased
irrigation water use substantially increases likelihdlodt some other significant associations were not identified.
1Bold font indicates there was a significant difference between Basin irrigators and those living outside the Basin
2Bold font indicates significant difference between Southern and NorthesiBrrigators

3. 2f R T2yl AYRAOI(1Sa aA3ayAFAOIY(d RAFTFSNByOSa 06Sie¢S:
with/without grant.

The overall finding that those with larger enterprises and those whorhadernised were

more likely toreport increased water use was explored further by examimmter sources

used by those who had increased versus decreased their water use since 2013. As shown in
Table B, a key characteristic of those who had increased water use was that they were
muchless likely to rely solely on water entitlements they owned compared to those who
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had not increased water use. While 95% relied at least in part on water entitlements they
owned, compared to 86% of those whose water use stayed about the same, and 84% of
those who decreased water use, 62% of those who increased water use also bought
allocation on the temporary market, compared to only 33% of those whose water use
stayed about the same, and 38% of those whose water use had decreased. This indicated
that for many of those who increased water use, the increased volume came from
purchasing water on the temporary market, in addition to purchase of additional
entitlements. In addition, 22% of those who increased water use reported leasing water
entitlements from ahers, compared to 7% of those who decreased water use or for whom
water use stayed about the same. This again points to irrigators using a range of
mechanisms to increase volume of water use, rather than relying on purchasing additional
entitlements.Thiswas similar for those who hadodernised onfarm water infrastructure.

Table 14 Irrigation water use change by use of entittements and temporary allocation

Change in volume of
water use since 2018

Basin irrigators who hagnodernised

Basin irrigators .
on-farm infrastructure

% of water used that Stayed Stayed
) Decreased about Increased Decreased aboutthe Increased
came fromentitlements the same same
OSNBdza Fff2C
n 95 196 57 56 132 45
None 15.6% 13.8% 5.3% 13.8% 9.6% 5.9%
owned = 7494 23.3% 10.6% 31.6% 21.5% 12.5% 31.4%
entitlements : : : : : :
75%+ 61.1% 75.5% 63.2% 64.6% 77.9% 62.7%
allocation ~ None 62.5% 66.4% 37.8% 57.1% 59.8% 38.1%
bought on = 1.749 30.6%  27.7% 44.4% 32.7% 333% 4520
temporary 7596+
market 6.9% 5.8% 17.8% 10.2% 6.9% 16.7%
None 93.5% 93.4% 78.0% 92.9% 90.9% 78.9%
leased Ty 7405 6.5% 5.7% 19.5% 7.1% 8.0% 18.4%
entitlements : : : : : :
75%+ 0.0% 0.8% 2.4% 0.0% 1.1% 2.6%
None 80.7% 76.5% 80.6% 78.0% 80.7% 79.4%
other sources 1-74% 17.5% 11.3% 13.9% 22.0% 9.6% 14.7%
75%+ 1.8% 12.2% 5.6% 0.0% 9.6% 5.9%

Note: As this table is descriptively comparing patterns of water use involving-tabakating three variables, statistical
significance testing was not conducted (previous tables identify differences in valivweter use by the variables
shown in this table).

4.5 FARM EXPENDITURE

Basin irrigators on average reported that 20% of their farm expenditure was on water for
irrigation, compared to just over 10% of expenditure on average amongst irrigators outside
the Basin (Tabkl9 to 22. Water costs made up a higher proportion of farm expenditure

for Southern Basin irrigators than Northern Basin irrigators (21% compared to 13%). For
most irrigators, power costs represented around 10% to 12% of expendéndavere on
average slightly higher for those who had mebdernised onfarm infrastructure compared

to those who had, and for those using groundwater compared to those drawing water from
irrigation channels or pumping directly from rivers/dams.
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Table 19 Mean farm expenditure by expenditure type z by irrigator location

All Basin  Outside Northern Southern NSW SA VIC Southern GMID MiILs NSW
irrigators irrigator:t  Basin Basin Basir  Southern Basin Basin Basin not other
irrigatort  irrigator2 Basin inirrig. irrigation
district? districts
n 635 400 226 53 347 110 36 201 85 153 a7 41
Average Water for irrigation 16.6 19.8 10.1 12.8 20.9 20.4 16.2 219 9.8 235 270 24.2
expenditure Electricity/ power 11.8 111 13.0 11.8 11.0 115 11.0 106 12.6 10.8 9.5 111
in 201718  Contractors 10.3 9.1 12.1 9.8 9.0 10.0 9.9 8.2 11.2 7.5 9.4 14.3
2y X Salaries/ wages 14.2 11.7 18.2 14.3 11.2 116 16.4 9.8 17.8 8.2 8.2 13.6
Fuel (petrol, diesel, 12.8 12.6 13.1 14.5 12.3 12.6 10.9 123 13.0 12.8 13.2 11.7
gas)
Other inputs (e.qg.
feed, fertilizer,
chemicals, seed) 27.4 27.4 27.3 31.1 26.9 29.0 239 26.2 28.9 26.3 29.3 26.0
1Bold font indicates there were significant differences between irrigators who lived within compared to outside the Basin.
2Bold font indicates significant differences between those in the Southern compared to Northern Basin.
3Bold font indicatesignificant differences between irrigators living in different irrigation districts & outside irrigationatistBee Appendix 1 for detailed data from statistical tests.
Table 20 Mean farm expenditure by expenditure type z participation of Basin irrig ators in irrigation modernisation activity
Modernisation of onfarm irrigation infrastructure since Proportion of onfarm irrigation infrastructure
2008 modernised since 2013
AI! Basin Has n_ot modernised Modernised, Modernised with None 1-19% 2049%  50-74% 7506
irrigators since 2008 self-funded help of grant
n 400 92 223 125 144 57 77 68 54
Average Water for irrigation 19.8 14.8 16.9 174 16.6 14.8 21.3 14.7 17.6
expenditure Electricity/ power 11.1 15.4 10.2 11.0 128 9.3 10.9 13.1 10.1
in 201718 Contractors 9.1 10.0 10.7 9.2 9.2 9.6 11.0 8.7 12.6
2y X Salaries/ wages 11.7 14.0 14.9 12.4 125 12.9 15.9 16.5 17.0
Fuel (petrol, diesel, 12.6 12.9 12.8 12.0 122 11.3 11.7 12.4 13.6
gas)
Other inputs 27.4 27.9 27.2 27.0 27.0 29.0 23.7 28.5 21.9

1 Bold font indicates there were significant differences between irrigators who had not modernised, who had modernisedifulindisg, and had modernised with help from grants.

2Bold font indicates significant differences betweé@nse who had modernised differing proportions of their irrigation infrastructure. See Appendix 1 for detailed data fristicataests.
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Table 21 Mean farm expenditure by expenditure type z by farm type and size

Farm type Gross value oégricultural production 201718
Basin Dairy Grain Grazier Horti- Mixed < 40,006 $100,000 $300,000 $500,000 $1
irrigators  farmer grower culture cropping/ $40,000 $99,999 $299,999 $499,999 $999,999 million+
grazing
n 400 81 58 137 120 84 96 59 98 39 61 82
Average Water for 19.8 15.2 22.5 18.3 12.3 21.2 215 16.7 16.8 13.7 15.7 11.2
expenditure irrigation
in 201718  Electricity/ power 111 11.9 9.5 11.2 12.8 10.1 16.5 11.9 9.5 9.6 10.8 9.9
2y X Contractors 9.1 7.8 7.9 8.9 13.8 9.6 10.0 9.6 10.7 10.2 12.4 9.7
Salaries/ wages 11.7 13.1 6.8 9.7 21.1 8.8 4.8 13.1 13.4 15.9 13.7 23.5
Fuel (petrol, 12.6 8.5 12.7 13.9 11.6 16.8 17.3 14.4 11.8 11.3 11.7 8.8
diesel, gas)
Other inputs 27.4 34.6 27.9 29.0 22.5 32.5 24.7 23.4 24.7 34.4 34.5 28.9

1 Bold font indicates there were significant differences between irrigators operating different types of farms.
2Bold font indicates significant differences between those operating farms with differing GVAP ia@@8&e Appendix 1 for detailed data fretatistical tests.

Table 22 Mean farm expenditure by expenditure type z by farm water use characteristics

Farm selreported 3-year Volume of irrigation water used in 20218 water  Majority of irrigation water used

profitability * year RSNAGSR TNP
Making a Breaking Moderate <30ML 30to 100 to 300 to 1000ML Irrigation Direct  Ground
loss even/small  or large 99ML  299ML 999ML  ormore channels pumping water
profit profit
n 126 237 90 45 64 97 99 88 219 95 86
Average Water for 19.5 16.8 12.9 123 14.2 23.7 19.0 16.8 23.6 13.1 10.3
expenditure irrigation
in 201718 Electricity/ 14.4 115 9.2 13.2 11.0 12.2 11.4 8.4 10.1 12.0 141
2y X power
Contractors 10.7 9.8 10.7 129 10.6 8.5 10.4 8.7 9.1 9.3 12.8
Salaries/ wages 9.4 15.1 17.2 13.4 154 13.5 16.3 13.5 10.2 17.5 16.4
Fuel (petrol, 14.4 12.7 11.2 13.2 120 13.8 11.4 10.6 11.6 12.8 134
diesel, gas)
Other inputs 27.6 26.7 28.7 274 271 23.6 27.9 31.8 25.8 26.2 28.9

1Bold font indicates significant differenchstween irrigators whaeported differing levels of profitability.

2Bold font indicates significant differences between irrigatoh® used differing volumes of irrigation water

*Bold font indicates significant differences between irrigators who derived majority of irrigation water from channels, gumgioundwater.SeeAppendix 1 for detailed data from statistical tests.
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4,6 CONCLUSIONS
This report aims tdetter understand the effects of investment in irrigation infrastructure
modernisation for Basin irrigators. When assessing effects, it is important to idéeify
extent to whichcharacteristics of irrigators vary, together with whether they are
experiencing differences in conditions: these may contribute to changes in how
modernisation activity affects irrigators. Overall, there are often substantial differences in
the type and structure of irrigation enterprises in different parts of the Basin. Ttlisdes
differences in water use and expenditure, with those operating in irrigation districts typically
reporting a much larger proportion of farm expenditure on irrigation water compared to
those who rely on pumping water directly from rivers/water bodagn groundwater.
Those living in the GMID are more likely to report low GVAP, making a loss on the farm on
average over the last three years, being in poor health, and a high proportion of farm
expenditure being on water costs. In the Northern Basirspite overall larger enterprises,
a growing proportion of farms reported GVAP below $100,000 between 2016 and 2018,
likely a consequence of drought stress.

Past investment in modernization of darm irrigation infrastructure, particularly with

assistane from grants, has been more common amongst those relyingaier from

irrigation channels than from pumping or groundwat&here is clearly a strong association
between profitability, farm size, investment in modernization, and also water use: more
profitable, larger farms are most likely to report both investing in modernization (with or
without assistance from grants) and increasing water use. This reflects typical patterns of
agricultural consolidation in recent decades in Australia, with an oveealtitin which
smallersized farms are either sold or expanded to take advantage of economies of scale:
those who sell are more likely to be those making a loss, while those who are profitable are
more likely to be able to expand their farm enterprises.okssted with this overall pattern,

as expected, those who expand farm enterprises are more likely to be increasing water use,
and investing in modernising irrigation infrastructure to maximise efficiency of the water
used on the farm. Those who have incsed irrigation water use commonly purchase water

on the temporary market to do so, suggesting that there igliecation of water happening
within the Basin from often smaller and less profitable enterprises to larger and more
profitable enterprises. Theris also substantial water trade amongst larger and profitable
enterprises, suggesting that water trade is being used to maximise returns season to season
based on criteria such as relative price of water compared to likely return achieved from
different crops/pasture.

Those growing broadacre crops and those operating enterprises with a GVAP of $1 million
or more were more likely to have increased irrigated water use than those running other
types of farm or with smaller turnover. Fortwo per cent of tlose making a loss on the

farm reported having decreased water use over the kgrgn, compared to only 23% of

those who reported their farm made a moderate to large profit on average over the past
three years.
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5. ON-FARM WATER INFRASTRURBMODERNISADN

5.1INTRODUCTION

Many irrigators invest in improving their éarm water infrastructure. The goal tie on-
farm infrastructure grantslelivered as part ofhe OFIEP program withBRWUIPRas been
to encouragemodernisation ofnfrastructureto improvewater use efficiencyenabling
transfer of water entitlements to@vernment and contributing toneeting the sustainable
diversion limits set as part of the Basin Pl&his section examines the so@oonomic
effects of onfarm infrastructuremodernisationgrants made as part of the SRWUIP. First,
engagement in ofiarm modernisation in generals examinedand thenmodernisation with
the assistance of a grant. The types offarm modernistion investment undertaken are
identified, followed byfarmer views on the soctieconomic effets of these grants

5.20N-FARM INFRASTRUCTWREDERNISATION BY IDAMNOLDERS SINCE
2008

All irrigatorswho participated in the2018Regional Wellbeing Surveyere asked whether

they had upgraded their ofarm waterinfrastructure a any pointsince 208, a period

chosen as it encompassed the full life of the SRWTHey were then asked what

proportion of their irrigation area had beeanodernisd since 2013, focusing on a shorter
period to gaina better understandig of the likely futurenodernisation potential on

irrigation properties.The majority of Basin irrigators79.4% reported engaging in some

form of onfarm irrigation infrastructuranodernisation since 2008 (TabkS8). This is higher

than the 56% who reprted having done this i2016 and 59% i2015. The difference in

the figure is likely due primarily to a change in how this question was asked in the survey. In
2015 and 2016 the question asked simply if the irrigator had upgradetbdernised on

farm infrastructure without asking about different specific actions. In 2018, the survey asked
the irrigator if they had done any of a number of specific actions, and this appears to have
prompted a higher response, likely due to irrigators being prompted togaize actions

they have invested in as falling into the definition of upgradingrodernisng

infrastructure.

In the 2018 survey, all Basin irrigators who reported receiving a grant were classified as
having received a SRWURant (in previous surwes around 4% could not be positively
identified as receiving a SRWUIP gramipwever, it is possible a small number received
grants from other programs that were run in the same regions as SRwWladtBd grants:

this number would be small (estimated at a maximum of 5 irrigators).

Southern Basin irrigators were much more likelyegport receiving a grant to assist them in
somemodernistion activities than those in the Northern Basin or outside the Basin,
although most who reported receiving a grant also reported they hadfgetfed many of

4The 2014 Regional Wellbeing Survey asked about use of infrastructure grants, but did not identify whether farmers had
modernised oAfarm infrastructure without a grant.

5 Earlier years of the Regionaleibeing Survey did not include questions identifying the proportion of irrigators who had
upgraded orfarm infrastructure, and only asked about those who had received grants to do so.

6 |rrigators who reported accessing a grant to fund all or part ofrtbeifarm modernisation were assessed to identify
which had received a grant under the SRWUIP program, using data provided by Department of Agriculture on the regions
in which funding was delivered and delivery partn&se Methods section for a full defation of how this was done.
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their modernisation activities. Those wihreceived grant assistance on average reported
havingmodernised a larger proportion of their irrigation area compared to those who had
not received grant assistance, consistent with survey findings reportgceinous reports
Tables 23 to 26 compare$h OK I NI OGSNRAAGAO& 2F ANNAIAF G2NAER ¢
modernisation, and who hadanodernised differing proportions of their irrigated area.

In total, 27% of irrigators had noatodernised irrigation infrastructure since 2008, and 22%
of Basin irrigeors. Irrigators were most likely to report not havimgodernised onfarm
infrastructure if theylived outside the Basin (33%jere engaged in horticulture (28%), had
a GVAP below $40,000 (40%), were making a loss on the farm (27%), relied primarily on
groundwater (33%), used less than 100 Mhwater (36% of those using less thaniQ and
34% of those using 289 ML in 201718),o0r earned 76% or more of their household income
off-farm (32%).

In total, 2% ofBasinirrigations reported havingully selffunded modernisation activity

since 200854% of all irrigators)rrigators were most likely to report having sélihnded
modernisation activities if theyived in the Northern Basin (69%yere grain growers (58%),
had GVAP of between $500,000 and $999,%elied partly or wholly on groundwater (59%)
and/or earned all household income on the farm (57%).

In total, 26%o0f Basinirrigators reported havingnodernised with assistance from a grant
(19% ofallirrigators). Irrigators were most likely to repottavingmodernised with

assistance of a grant if théiyed in the GMID (31%) or MIL (30%re dairy farmers (39%),
had GVAP of $1 million or more (46%), reported a moderate or large profit over the last
three years (34%pr relied primarilyon water fran irrigation channels (32%). It is possible
that younger irrigators were more likely to have received a grant, with 48% of a small
sample reporting having done so, however the small sample size of young farmers means
the differences observed are not stdteally significantMost irrigators whamodernised

with grantassistance also reported having sieliided modernisation activities, with the
majority reporting having engaged in more than one typenaidernisation activity.

Irrigators were also asked more specifically what types of modernization they had invested
in since 201% in other words, more recent investment activities. This was asked as in many
cases farmers engage in rolling investment: some of those who had meddrsince 2008

may have invested recently (since 2013) while others may have invested some time ago and
potentially be more likely to be considering further work.

Since 2013, 39% of irrigators had mabdernised any part of their offarm irrigation area
(and 38% of those in the Basin), while 14% madiernised 1-19%, 18% hathodernised 20
49%, 14% (and 15% in the Basin) hemtlernised 5074%, and 14% hadodernied 75% or
more.

Irrigators were most likely to report n@hodernisng any orfarm infrastructure since 2013

if they lived in the Victorian Basin (44%jere graziers (46%), had GVAP of below $40,000
(49%) or $40,000 to $99,999 (50%), were making a loss on the farm (#&diarger
volumes of water (37% of those applying 3@ ML in 201718 and45% of those applying
1000ML or more), relied primarily on groundwater (47%), applied less thall3(65%) or
30-99 ML (64%)were aged 75 or more (47%)d/or earned 26% or more of their
household income off farm (45% to 47%).
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Irrigators were most kiely to havemodernised 75% or more of their infrastructusence
2013if theywere engaged in horticulture (27%), ha6sVAP 6$1 million or more (25%),
were making a moderate to large profit (22%pent a greater proportion of farm
expenditure in irrigtion water (16% of those who spent ZB% of farm expenditure on
water, and 15% of those whepent30% or more)or had a tertiary qualification (19%).
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Table 23 Engagement in modernisation of on -farm irrigation infrastructure

Z by irrigator location

All Basin Outside Northern Southern NSW SA VIC Southern GMID  MILs NSW
irrigators irrigator:  Basin Basin Basit  Southern Basin Basin Basin other
irrigator:  irrigator2 Basin not in irrigation
irrig. districts
districts
n 635 400 226 53 347 110 36 201 85 153 47 41
L Has not 26.5% 22.3% 33.3% 22.2% 22.4% 20.2% 16.7% 24.5% 23.2% 23.6% 16.3% 23.5%
Modernisation modernised since
pf_on—farm 2008
Irrigation Modernised, self 542% 51.8%  58.9%  685%  48.9%  55.6% 40.0% 46.7%  58.4% 45.7% 53.5%  58.8%
mfrastructure funded
since 2008~y dernised with 19.4%  25.9%  7.7% 93%  28.8%  24.2% 43.3% 28.8%  18.4% 30.7% 30.2%  17.6%
help of grant
Proportion of  None 39.3% 38.3% 41.2% 30.8% 39.4% 345% 25.0% 44.3% 44.0% 40.5% 33.3% 21.2%
on-farm 1-19% 14.1% 14.3% 13.9% 15.4% 14.2% 10.3% 0.0% 18.6% 15.0% 19.0% 11.1% 3.0%
irrigation 20-49% 17.8% 17.8% 18.2% 23.1% 17.0% 20.7% 21.4% 14.4% 14.0% 15.9% 27.8% 27.3%
infrastructure  50-74% 14.3% 15.3% 12.1% 20.5% 14.5% 12.6% 14.3% 15.6% 12.0% 17.5% 16.7% 18.2%
modernised 14.3% 14.3% 14.5% 10.3% 14.9% 21.8% 39.3% 7.2% 15.0% 7.1% 11.1% 30.3%
since 2013 75%

1Bold font indicates there were significant differences between irrigators who lived within compared to outside the Basin.

2Bold font indicates significant differences between those in the Southern compared to Northern Basin.

3Bold font indicatesignificant differences between irrigators living in different irrigation districts & outside irrigationatBstfiee Appendix 1 for detailed data from statistical tests.
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Table 24 Engagement in modernisation of on -farm irrigation infrastructure  z by farm type and size

Farm type Gross value of agricultural production 201182 Farm seHlreported 3-year
profitability 2
Mixed Bl Moderate
Basin Dairy  Grain Grazier Horti- cropping/  <$40.000 $40,006 $100,000 $300,006 $500,000 $1 Making  even/ or large
irrigators  farmer  grower culture ppIng ! $99,999 $299,999 $499,999 $999,999 million+ aloss small 9
grazing profit profit
n 400 81 58 126 126 126 96 59 98 39 61 82 126 237 90
Has not 22.3% 17.3% 15.0% 22.8% 27.6% 18.2% 39.7% 24.5% 23.5% 27.3% 12.2% 1.8% 26.8% 23.6% 12.9%
modern-
Modernisation ;sggssmce
omion  Modem  518% 44.2% 575% 553% 50.6%  53.0% 449% 469%  531%  5L5% 5020 527% 495% 524%  52.9%
infrastructure ised, self
since 2008 funded
Modern- 25.9% 385% 27.5% 21.9% 21.8% 28.8% 15.4% 28.6% 23.5% 21.2% 28.6% 455% 23.7% 24.1% 34.3%
ised with
help of
grant
Proportion of  None 38.3% 40.0% 28.9% 45.5% 37.2% 30.5% 49.2%  50.0% 46.1% 40.7% 25.0% 13.5% 47.6% 38.2% 26.7%
_on_-far_m 1-19% 14.3% 24.0% 158% 9.1% 12.8% 16.9% 9.8% 10.0% 15.8% 22.2% 22.7% 9.6% 11.9% 15.8% 13.3%
:;]rf'?;st;‘r’lj‘cture 20-49% 17.8% 10.0% 21.1% 21.6% 115% 27.1% 148% 125% 17.1% 222% 205% 25.0% 17.9% 16.4%  23.3%
modernised _30-74% 153% 24.0% 158% 125% 11.5%  153%  9.8% 125%  13.2%  11.1%  13.6% 26.9% 10.7% 17.0%  15.0%
since 2013 75% or 143% 2.0% 18.4% 11.4% 26.9% 10.2% 16.4% 15.0% 7.9% 3.7% 18.2% 25.0% 11.9% 12.7% 21.7%
more

1 Bold font indicates there were significant differences between irrigators operating different types of farms.
2Bold font indicates significant differences between those operating farms with differing GVAP #6&017
3Bold font indicates significantftkrencesbetween irrigators who reported differing levels of profitabili§ee Appendix 1 for detailed data from statistical tests.
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Table 25 Engagement in modernisation of on -farm irrigation infrastructure  z by farm water use characteristics

% farmexpenditure on irrigation watet Source of majority of irrigation ~ Volume of irrigation water used in 20218 water

water used in 201718 year
<10% 10-19% 20-29% 30%+ Channels Direct Ground <30ML 30 to 100 to 300 to 1000ML
pumping  water 99ML 299ML  999ML  or more

n 91 111 59 126 196 86 73 45 64 97 99 88

Has not 24.1% 20.0% 17.0% 21.1% 18.9% 22.1% 32.9% 35.9% 33.9% 17.1% 12.8% 6.9%
Modernisation ~ modernised
of on-farm since 2008
irrigation Modernised, 51.8% 52.9% 40.4% 54.4% 49.0% 48.8% 58.9% 48.7% 48.2% 57.9% 50.0% 48.3%
infrastructure self-funded
since 2008 Modernised 24.1% 27.1% 42.6% 24.4% 32.1% 29.1% 8.2% 15.4% 17.9% 25.0% 37.2% 44.8%

with help of

grant
Proportion of None 40.0% 39.2% 40.0% 33.3% 34.1% 41.0% 46.6% 55.2% 64.0% 32.9% 25.7% 14.5%
on-farm 1-19% 22.9% 16.5% 6.7% 14.3% 14.8% 7.7% 20.7% 13.8% 10.0% 18.6% 13.5% 18.2%
irrigation 20-49% 11.4% 16.5% 15.6% 26.2% 17.6% 21.8% 13.8% 13.8% 6.0% 17.1% 28.4% 27.3%
infrastructure 50-74% 15.7% 16.5% 22.2% 9.5% 18.7% 15.4% 5.2% 6.9% 12.0% 18.6% 13.5% 25.5%
modernised 10.0% 11.4% 15.6% 16.7% 14.8% 14.1% 13.8%  10.3% 8.0% 12.9%  18.9% 14.5%
since 2013 75%o0r more

1Bold font indicates significant differencbsetween irrigators who had different proportions of farm expenditureimigation water.
2Bold font indicates significant differences between irrigators who derived majority of irrigation water from channels, gamgioundwater.
3Bold font indicates significant differences between irrigatoho used differing volumesf arrigation water SeeAppendix 1 for detailed data from statistical tests.
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Table 26 Engagement in modernisation of on -farm irrigation infrastructure  z by socio-demographic characteristics

Irrigator age Formal educational attainmertt Proportion of household income earned

off-farms
Aged Aged Aged Aged Aged Did not Has high  Completed None 1- 26- 51- 76%
under 4554 5564 6574 75+ complete  school or tertiary 25% 50%  75% or
45 high post- qualifi- more
school school cation
qualif-
ication
n 23 55 124 110 40 96 259 104 108 92 47 38 73
Has not 13.0% 26.8% 21.0% 23.5% 19.5% 23.7% 21.9% 25.0% 14.3% 20.4% 27.1% 26.3% 32.4%
Modernisation  modernised
of on-farm since 2008
irrigation Modernised, 39.1% 55.4% 53.2% 52.2% 51.2% 49.5% 52.1% 56.5% 57.1% 51.6% 50.0% 47.4% 45.9%
infrastructure selffunded
since 2008 Modernised 47.8% 17.9% 25.8% 24.3% 29.3% 26.8% 26.0% 18.5% 28.6% 28.0% 22.9% 26.3% 21.6%
with help of
grant
Proportion of None 26.3% 34.7% 36.4% 40.4% 47.2% 41.2% 37.9% 39.8% 31.3% 354% 46.7% 45.2% 45.2%
on-farm 1-19% 53% 12.2% 16.8% 154% 8.3% 17.6% 12.5% 13.3% 18.2% 14.6% 8.9% 16.1% 11.3%
irrigation 20-49% 15.8% 28.6% 10.3% 19.2% 25.0% 18.8% 17.2% 17.3% 20.2% 25.6% 8.9% 12.9% 11.3%
infrastructure 50-74% 21.1% 16.3% 17.8% 14.4%  5.6% 10.6% 16.8% 10.2% 22.2% 9.8% 17.8% 9.7% 11.3%
modernised 31.6% 8.2% 18.7% 10.6% 13.9% 11.8% 15.5% 19.4% 8.1% 14.6% 17.8% 16.1% 21.0%
since 2013 75%

1Bold font indicates significant differencbstween irrigators of different ages.

2Bold font indicatesignificant differences between irrigators with different levels of formal educational attainment.
3Bold font indicates significant differences between irrigatshose households earned differing amounts of household incomtaoff. SeeAppendix 1 for dtailed data from statistical tests.
Note no significant associations were identified, hence there are no bolded results in this table.
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5.30ON-FARM MODERNISATIQNYPES OF INVESTMBEMDE

Irrigators were asked if they had undertakeryaof several types ahodernisation. The
most commortypesreported by Basin irrigators (Taki?¥&) were landforming (8%),
improvement of farm drain reise systemsgsuch as increasing water rwff captured for re
use 41%), improving irrigation channets reduce leakage36%) upgrading water metering
(28%) and converting from manual to automatic irrigation systems (23%). Less than 20% of
irrigators reported undertaking other types ofodernisation including upgrading existing
automated control systemsl9%), introducing fertigation (13%), ggading drip systems
(12%) converting to dripbased systems from another system (10%) or converting to or
upgrading overhead irrigatior7% and 8% respectively). Those whodernisd with
assistance from a grant wereore likely than others to report doing @f the actions asked
aboutand wereparticularly more likely to report havingodernisd using landforming,
upgrading metering, and improving farm drainuse.
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Table 27 Modernisation of on -farm irrigation areas since 2008 z type of modernisation works undertaken

Land Improve- Converting Upgrade  Upgrade  Conver Upgrade  Conver Upgrade Introduc- Improved Other
forming ment of from existing metering  sion from of existing  sion to of existing tion of irrigation  moderni
farm drain manual to autom- surface to overhead drip- drip- fertigation channels sation
reuse automated ated overhead irrigation based based to reduce
systems irrigation control irrigation systems  irrigation irrigation leakage
control systems system system
systems

All irrigators (n=564) 33.9% 33.3% 21.3% 19.0% 23.6% 6.7% 10.9% 11.6% 14.5% 15.3% 25.3% 15.5%
Basin irrigators (n=360) 45.3% 40.9% 22.6% 18.5% 27.5% 6.6% 7.8% 10.3% 11.5% 13.4% 36.3% 15.1%
Irrigators outside the
Basin(n=201} 13.4% 19.8% 19.4% 20.3% 16.6% 7.1% 16.5% 14.1% 20.1% 18.9% 5.6% 15.4%
Northern Basin irrigators
(n=57% 38.9% 44.4% 24.1% 23.5% 51.9% 3.9% 12.0% 9.8% 15.7% 15.7% 15.7% 25.5%
Southern Basin irrigators
(n=344% 46.4% 40.3% 22.3% 17.6% 23.3% 7.0% 7.1% 10.4% 10.8% 13.0% 39.7% 13.1%
Southern Basin NSW
(n=111) 51.0% 48.4% 21.7% 17.2% 29.8% 9.9% 7.7% 11.8% 13.3% 14.0% 42.6% 13.2%
Southern Basin Vic
irrigator (n=198) 47.5% 38.9% 18.5% 12.9% 19.2% 6.1% 4.5% 5.1% 4.5% 6.2% 42.5% 13.2%
Southern Basin SA
irrigator (n=35) 24.1% 23.3% 46.7% 46.7% 26.7% 3.6% 20.7% 39.3% 40.0% 51.7% 13.8% 12.5%
Southern Basin not in
irrigation district (n=122) 27.9% 36.1% 20.7% 21.8% 38.0% 6.0% 12.0% 12.8% 17.9% 16.1% 16.2% 15.9%
GMID (n=137) 54.7% 41.2% 18.7% 11.1% 17.2% 5.9% 3.0% 3.0% 3.0% 4.4% 46.3% 9.9%
MIL (n=43) 69.8% 57.1% 26.8% 12.2% 34.1% 12.2% 4.9% 4.9% 5.1% 2.5% 56.1% 20.7%
NSW other irrigation
district (n=43j 52.9% 41.2% 27.3% 27.3% 24.2% 3.1% 6.5% 21.2% 18.8% 30.3% 44.1% 22.6%
Basin irrigatorself
fundedmodernisation 54.8% 52.7% 23.9% 23.0% 26.8% 6.1% 10.1% 13.2% 16.8% 17.0% 43.5% 16.1%
(n=193%
Basin irrigator,
moderniedusing help of 63.8% 52.1% 38.7% 24.7% 51.6% 13.0% 10.9% 13.2% 10.9% 17.4% 53.3% 29.7%
grant (n=96)

1Bold font indicates there were significant differences between irrigators who lived within compared to outside the Basin.

2Bold font indicates significant differences between those in the Southern compared to Northern Basin.

3Bold font indicates sigridant differences between irrigators living in different irrigation districts & outside irrigation astri

4Bold font indicates there were significant differences between irrigators who had not modernised, who had modernisedlfs&indisg, and hd modernised with help from grants.,
See Appendix 1 for detailed data from statistical tests.
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5.4BENEFITS AND COSTFMODERNISING el ARM INFRASTRUCTURE

Modernising orfarm water infrastructure is often done to achieve changes such as reducing
overall water use and making more effective and efficient use of available water (for
example, through being able to deliver water in a more targeted way to ackmeyge

growth). Modernisation can have positive outcomes for the farm, throlagforssuch as
reducing water costs, increasing production, or saving farm labour time. Depending on the
relative cost of modernisation relative to the benefits achieved, theksaonay have

benefits or costs overall. These may take the form of monetary benefits and costs (for
example, changes in input costs such as electricity and water), changes in labour time, or
others.This section examines the so@oonomic outcomes ahodemising onfarm

irrigation infrastructure focusing orthe types ofbenefits or cost$armershave
experiencedlrrigators were asked their vieves the socieeconomic impacts obn-farm
infrastructure modernisation workandtheir farm performance was thesompared to

farmers who had not modernise@his section shows very similar findings to those of
previous surveys.

IRRIGAT®Q{ +L 92 {

Irrigators who hadnodernisedon-farm water infrastructure were asked whether the works
had any of a number of effects on théarm enterprise Table28 compares overall findings
from 2018 to those from 2015 and 2016, and shows close to identical reSutigaty to

past years, the majorityfdBasin irrigators who hadnodernisal onfarm water

infrastructure since 200884%)felt the works ha a positive impact on their farm enterprise
as a wholeThe majority (65%) felt it was positive for their farm profitability, 89% that
efficiency of water uséad improved, and 73% that farm productivity had improved.

Similaty to past years, the area where most negative impacts were reported was in impacts
on electricity/power costs, with 40% reporting negative impacts; however the large majority
of these reprted that overall impacts on the farm enterprise were positigeen if they
reported negative impacts on power costs (or on other aspects such as farm debt levels)
(Table 29).
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Table 28 Irrigator self -reported impacts of modernisation for their farm

Basin irrigators, modernisec Basin irrigators, modernisec
with assistance from a grant without grant
2018 2016 2015 2018 2016 2015
Negative impact 8% 6% 3% 6% 3% 3%
Your farm > -
enterprise as a Neither negative 17%
Wh0|: or positive 9% 11% 11% 26% 11%
Positive impact 84% 83%  86% 67% 86% 80%
Negative impact 10% 18% 9% 13% 9% 9%
Your farm Neither negative 31%
profitability or positive 25% 17%  32% 32% 32%
Positive impact 65% 65%  60% 55% 60% 60%
Your overall  Negative impact 10% 6% 5% 10% 8% 9%
farm Neither negative 17%
productivityG o positive 17% 11%  16% 25% 20%
since works
were
completed Positive impact 73% 83% 79% 65% 72% 74%
Negative impact 19% 28% 27% 21% 25%
Your irrigation Neither negative 42%
water costs or positive 42% 27% 37% 40%
Positive impact 39% 45% 36% 39% 33%
Negative impact 22% 38% 31% 29% 31% 33%
Your farm Neither negative 48%
debt levels or positive 43% 37%  43% 48% 39%
Positive impact 34% 25%  26% 23% 30% 19%
Negative impact 4% 9% 5% 6% 5% 4%
Your efficiency Neither negative 13%
of water use  or positive 8% 10% 13% 20% 21%
Positive impact 89% 82%  83% 75% 74% 83%
e i 0 0 0 0 0 7%
Timing of Negatwe |mpe_10t 7% 9% 8% 9% 10% i
water delivery Neither negative 33%
or positive 20% 21%  22% 36% 33%
to your farm ——
Positive impact 74% 70%  70% 55% 57% 60%
Negative impact 40% 43%  39% 34% 39% 35%
Electricity/ Neither negative 38%
power costs  or positive 33% 31% 31% 44% 30%
Positive impact 28% 26%  30% 22% 31% 27%
Negative impact 13% 11% 20% 16% Notasked
Your onfarm  Neither negative
workload or positive 30% 26% Not 30% 27%
Positive impact 58% 63% asked 51% 57%

As shown in Table 29, the small numbers of people who reported negative impacts on farm
profitability (33 farmers), farm productivity (29 farmers), and efficiency of water use (19
farmers) were also more likely to repdhat modernisng had a negative inget on ther

farm overall (58%, 59% and 53% respectivelgyvever, those who felt oafarm

modernisation had other types of negative impacts still predominantly considered it to be
positive for their farm overall. For example, of the 61 irrigators reporting a negative impact
on water costs, only 23% felt darm modernisation was negative for their farmverall,
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while 30% felt ihadneutral and 48% that it had positive impacts. Of the 81 who felt there
were negative impacts on electricity/power costs, only 14% considerefdrom
modernisation negative for their farm overall, while 68% reported the olldrapacts to be
positive. Of the 62 reporting negative impacts on farm debt, 18% reported overall negative
impacts on the farm and 61% positive impacts.

Overall thissuggestghat on-farm modernisation is positive for the large majority of
irrigators, wit or without a grant; and that those who hawsodernised with assistance
from a grant typically rate the impacts more positively than those relying orflegdiing
alone.
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Table 29 Comparing impacts of on -farm modernisation on the farm overall with perce  ptions of specific
impacts of modernisation, Basin irrigators

Basin irrigatorswho Neither negative or
had modernised with Negative impact on  positive impact on  Positive impact
or without a grant farm overall farm overall on farm overall n
Negative impact 57.6% 18.2% 24.2% 33
Your farmprofitability =~ Neither 1.4% 53.6% 44.9% 69
Positive impact  0.0% 4.5% 95.5% 133
Your overall farm Negative impact 58.6% 27.6% 13.8% 29
productivity ¢ since Neither 5.9% 62.7% 31.4% 51
works were completed Positive impact  0.0% 5.9% 94.1% 153
T TSR e R Negative impact 23.0% 29.5% 47.5% 61
costs Ne|t_h.er . 2.4% 29.4% 68.2% 85
Positive impact 4.0% 8.0% 88.0% 75
Negative impact 17.7% 21.0% 61.3% 62
Your farm debt levels Neither 5.0% 31.7% 63.4% 101
Positive impact 5.4% 3.6% 91.1% 56
e STE Ry o Negative impact 52.6% 21.1% 26.3% 19
water use Neither 9.8% 51.2% 39.0% 41
Positive impact  2.9% 13.5% 83.5% 170
Timing of water Negative impact 37.0% 18.5% 44.4% 27
delivery to your farm Nelt'h.er . 6.0% 43.3% 50.7% 67
Positive impact 3.1% 10.2% 86.6% 127
Negative impact 13.6% 18.5% 67.9% 81
Electricity/power costs Neither 6.1% 30.5% 63.4% 82
Positive impact  3.8% 13.5% 82.7% 52
Your onfarm Negative impact 25.6% 23.3% 51.2% 43
workload Ne|t_h_er _ 7.5% 38.8% 53.7% 67
Positive impact 0.8% 10.9% 88.2% 119

1In all cases, there were statistically significant correlations between views about specific impacts on the farm such as farm
profitability, and views about impacts on the farm over@tis means that those who reported specific positive perceptions wer
more likely to report modernisation was good for their farm overall, and vice versa. Effect sizes were high for all lantatotesy
farm debt and electricity/power costs where, as danseen in the table, the majority of those reporting negative impacts with
regard to specific outcomes (debt, power costs) still reported overall positive impacts on the farm. See Appendix ldmfdetai
statistical tests.

SOCIGECONOMIC OUTCOMESIBIR FARM

Irrigators who had had notmodernised were compared to see if there were observable
differences in their:

i farmmanagement (how their irrigation, work hours, farm employment, area of land
farm and production had changed)

9 experienceof barriers b farm development such as drought, input costs and ability
to utilise farm infrastructure

1 future farming intentions, such as their intention to stay in or leave farming, or to
expand, downside or intensify their enterprise in the next five years

confiden@ in being able to achieve desired outcomes on the farm

selfreported farm financial performance, including cash flow, farm financial surplus,
and ability to service farm debt

1 wellbeing.

46



5. ONFARM WATER INFRASTHURE MODERNISATION

- |
Analysing this gives some insight into whetherfarm modernisation may be assisting
irrigators in achieving differing outcomes on their farm. However, it is not possible to
identify with certainty whether differences observed were a cause or consequence of
investing inmodernisation, or a result of other unidentified défences between those who
hadmodernised and those who had notWhile theoretically some of the differences
observedcould be distinguished by examining whethleey dependedn how long ago
irrigatorsmoderniged, in reality a majority of irrigators hadvested inmodernisation
activitiesoverseveral years since 2008, meaning it is difficult to distinguish between those
who modernised some time ago and those who did so more recently.

When asked about farm management changes made in the last 12 montHe G3bthere
were relatively few significant differences between those who hhdd notmodernised
onFlENY ANNRIIFGAZY AYFNFAaGNHzOGdz2NBod . SG6SSy vy
modernised, ormodernised differing proportions of farm infrastructureedreased the area

of land they irrigated as a lorigrm change Converselythose who hadnodernisd,

particularly a large proportion of their irrigation area, were more likely to report increasing
the area of land irrigated (7% of those who haddernisd overall, and 14% of those who
hadmodernisd 50% or more of their irrigation area since 2013). Between 10% and 14% of
all irrigators had implemented loAgrm decreases in irrigation water use, irrespective of
modernisation activity, and between 3% and 13% had increased irrigation water use in the
long term, with those who hathodernised more than 50% of their irrigation area most

likely to report doing this (13%), but this differeniseot statistically significant.

Those who hadnodernised were more likely to report intensifying land use than those who

had not (21% of those whmodernied with a grant compared to 9% of those who had not
modernied) and to report investing in major new machinery or equipment.
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Table 30 Farm management changes made in the 12 months prior to completing the survey

Modernisation of onfarm irrigation %infrastructure
infrastructure since 2008 modernisedsince 2013
In the last 12 months have you done any Has not Modernised, Modernised 50% or
. . . : None 1-49%
of the following on your farm business? modernised selffunded  with grant more
Decreased the area of No 51.3% 52.2% 51.1% 525% 47.5% 48.3%
land irrigated Yes, shorterm 34.2% 40.0% 38.0% 34.7% 42.6% 42.5%
Yes, longierm 14.5% 7.8% 10.9% 12.7% 9.9% 9.2%
Increased the area of No 95.9% 86.6% 86.2% 98.2% 87.1% 78.7%
land irrigated Yes, shortterm 4.1% 5.8% 6.9% 0.9% 7.5% 7.9%
Yes, longierm 0.0% 7.6% 6.9% 0.9% 54% 13.5%
Decreased the volume No 51.4% 45.3% 42.4% 48.3% 40.8% 38.6%
of irrigation water Yes, shortterm 33.8% 44.2% 435% 38.8% 46.6% 50.0%
used on myland Yes, longterm 14.9% 10.5% 141% 129% 12.6% 11.4%
Increased the volume No 88.9% 82.5% 83.9% 89.5% 84.0% 74.7%
of irrigation water Yes,short-term 6.9% 11.1% 10.3% 79% 10.6% 12.6%
used on my land Yes, longerm 4.2% 6.4% 5.7% 2.6% 53% 12.6%
No 96.2% 90.1% 95.4% 97.4% 91.4% 87.4%
Purchased new land  Yes, shorterm 1.3% 2.3% 0.0% 0.9% 1.1% 2.3%
Yes, longterm 2.6% 7.6% 4.6% 1.7% 75% 10.3%
Expanded the areal No 94.9% 92.0% 93.1% 94.0% 92.6% 92.0%
farm through leasing  Yes, shorterm 1.3% 2.3% 2.3% 0.9% 0.0% 5.7%
or sharefarming Yes, longerm 3.8% 5.7% 4.6% 5.2% 7.4% 2.3%
Produced more per No 86.8% 79.9% 724% 86.6% 71.6% 71.3%
hectare Yes, shorterm 3.9% 5.9% 6.9% 5.4% 5.3% 6.9%
(intensification) Yes, longerm 9.2% 14.2% 20.7% 8.0% 23.2% 21.8%
Reduced stock due to No 58.3% 32.0% 37.0% 43.6% 30.6% 44.2%
drought Yes, shorterm 33.3% 58.3% 54.3% 50.9% 57.1% 44.2%
Yeslongterm 8.3% 9.7% 8.7% 55% 12.2% 11.5%
Reduced amount No 51.9% 53.0% 60.7% 53.1% 58.2% 57.6%
produced per hectare  yes, shortterm 36.7% 41.0% 38.1% 37.2% 36.3% 40.0%
compared (deintensified
production) Yes, longerm 11.4% 6.0% 1.2% 9.7% 5.5% 2.4%
increased the hours | No 64.0% 54.0% 54.0% 68.1% 41.7% 54.1%
worked on the farm Yes, shorterm 22.7% 33.3% 39.1% 23.3% 448% 30.6%
Yes, longerm 13.3% 12.6% 6.9% 8.6% 135% 15.3%
Reduced the hours |  No 88.3% 86.1% 81.4% 84.3% 89.0% 85.7%
worked on the farm Yes, shorterm 1.3% 8.5% 9.3% 4.3% 5.5% 9.5%
Yes, longerm 10.4% 5.5% 9.3% 11.3% 5.5% 4.8%
Reduced use of inputs No 53.8% 48.6% 52.3% 53.8% 48.5% 54.0%
e.g. fertiliser, fuel, Yes, shorterm 28.2% 37.3% 39.8% 31.1% 36.1% 32.2%
chemicals Yes, longerm 17.9% 14.1% 8.0% 15.1% 155% 13.8%
Reduced use of No 57.9% 59.8% 62.1% 60.3% 57.0% 63.2%
professional services Yes, shorterm 21.1% 29.9% 26.4% 22.4% 29.0% 26.4%
e.g. agronomist, vet Yes, longerm 21.1% 10.3% 11.5% 17.2% 14.0% 10.3%
Invested in major new No 87.2% 63.0% 62.1% 78.6% 65.3% 57.5%
farm machinery, tech  Yes, shortterm 5.1% 9.2% 9.2% 6.8% 8.4% 6.9%
or infrastructure Yes, longterm 7.7% 27.7% 28.7% 145% 26.3% 35.6%
Reduced employees or No 73.0% 63.7% 72.9% 74.3% 68.1% 65.9%
contractors working on  Yes, shortterm 12.2% 27.4% 16.5% 14.7% 22.3% 21.2%
my farm (if applicable)  Yes, longterm 14.9% 8.9% 10.6% 11.0% 9.6% 12.9%
n 76 180 92 118 101 87

1Bold font indicates there were significant differences between irrigators who had not modernised, who had modernisedifuisindisg, and had
modernised with help from grants.

2Bold font indicates significant differences between those who had masledrdiffering proportions of their irrigation infrastructure. See Appendix
for detailed data from statistical tests.
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When asked about barriers to farm business performance experienced in the last three
years(Table 31), those who had engagedrindernisation of onfarm water infrastructure
were more likely to report the following:

1 lackof access to reliable power (18% of those who hemtlernised 50% of more of
irrigation area compared to 3% of those who had naidernised)

1 lackof access to threephase electricity (13% of those whaodernised with a grant
compared to 3% of those who had nobdernisd)

1 the highprice of temporary water causing barriers to farm development (67% to 70%
O2YLJ NBR (2 pwm> m@cberisd2z aS 6K2 KI Ry Qi

barriersrelatedto rising costs of inputs other than water

1 lackof land available to buy or lease to enable farm expansion, likely reflecting
greater desire to do so amongst those who maddernised more than objective
differences in availability

1 lackof water allocatiorto buy on the market, likely reflecting greater desire to do so
amongst those who hathodernised more than objective differences in availability

1 lackof adequate telecommunications infrastructure.

Many of these differences may be a consequence of those lvdudmodernised having

different objectives compared to those who had not. The findings presented earlier suggest
those whomodernise are more likely to be seeking to expand their farm production and
invest in increasing farm enterprise size than thosewlb notmodernie. Also, many of

the barriers reported are more likely to be relevant to those with these objectives compared
to those not seeking to grow the size of their enterprise.

Those who had nanhodernised were more likely to report experienciteck of demand for
their produce (19% to 21%).

When asking about their future farming intentions (Table 32), those who:

1 had notmodernied were more likely to be planning to leave farming for either
retirement or other reasons, and to downsize their farosmess and/or déntensify
production

1 hadmodernised were more likely to be planning to expand their farm business and
intensify farm production.

Those who hadnodernised onfarm infrastructure were consistently more confident in

their ability to achievalmost all aspects of farm management objectives in the next few
years (Table 33), including achieving the things they wanted to, meeting farm business
objectives, making the right decisions about farm management, handling changing market
conditions, and raintaining and improving the health of vegetation. However, they were
not more confident in their ability to cope well with difficult conditions such as drought.
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Table 31 Barriers to farm business performance experienced in last three years

Proportion of onfarm
irrigation infrastructure
modernised since 2013

Modernisation of onfarm irrigation
infrastructure since 2008

% Basirirrigators reporting this was a a5 not el

. . H 0
g ba_rrler to'managlng and modernised sMe(I)f(-j f(l-:;rnnése((ajd, with help of None 1-49% 5m00f)eor
T o grant
Drought 51.3% 56.7% 62.6% 49.6% 64.7%  60.0%
Lack of reliable power 5.3% 12.6% 13.2% 3.8% 6.3% 18.0%
;aez;rf’;gccess to threghase 2.7% 9.7% 132%  85%  7.3%  10.2%
Lack of demand for the goods you 18.7% 12.4% 13.2% 20.5% 11.3%  10.0%
produce
E;ﬂ'{'ﬁg”ces for the goods you 26.0% 26.8% 33.3% 28.2% 32.3%  31.9%
Too many regulations 45.5% 47.4% 443% 421% 52.1%  49.4%
Highprice of temporary water 51.3% 56.1% 68.8% 51.3% 69.6% 66.7%
Increases in costs associated with you
water entitlement (water delivery 55.3% 58.7% 65.6% 57.1% 68.7% 62.0%
charges and/or fixed charges)
Rising costs of electricity or gas 62.3% 61.6% 67.0% 60.5% 65.0% 71.3%
Rising costs of inputs other than water 55.1% 62.7% 68.8% 538%  66.3%  71.4%

& electricity e.g. fertiliser, fuel
Difficulty obtaining labour 24.0% 15.6% 21.7% 155% 21.2% 19.8%

Lack of land available to purchase or
lease for farmexpansion

Small size of my farm 23.4% 16.0% 20.7% 21.0% 19.2% 17.4%
Reduced water allocation for one or

10.5% 17.7% 194% 10.2% 23.0% 16.5%

43.0% 45.1% 57.4% 42.9% 56.0% 54.3%
more seasons
Difficulty transporting produce to 6.3% 6.7% 6.5% 2 506 6.3% 11.0%
market
Lack of available water allocation to 29 1% 36.5% 46.2% 24 4% 50.0% 47 3%

purchase on the water market

Lack of adequate telecommunications
infrastructure e.g. lack of phone or 22.8% 33.3% 30.1% 21.0% 36.7%  35.9%
internet coverage

Inability to fully use farm
infrastructure, e.g. not getting full

L . 17.9% 21.8% 253% 17.5% 35.1% 18.5%
productivity from infrastructure or
machinery
Difficulty accessing affordable finance 15.0% 7.3% 154% 11.6% 11.3% 11.1%
n 78 187 91 119 102 90

1Bold font indicates there were significant differences between irrigators who had not modernised, who had modernisedifuisindisg, and had
modernised with help from grants.

2Bold font indicates significant differences between those who had masledrdiffering proportions of their irrigation infrastructure. See Append
1 for detailed data from statistical tests.
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Table 32 Future farming intentions

Proportion of onfarm
irrigation infrastructure
modernised since 2023

Modernisation of onfarm irrigation
infrastructure since 2008

Has not Modernised

i 0,

o : o modernised gﬂe?f(_j firnnésezd’ with help of None 1-49% 5m00f)eor
% wh_o were likely to do thisinthe  ¢i.0 2008 grant
next five years
Retire from farming 42.9% 34.2% 37.7% 36.2% 41.8% 39.3%
Leave farming for reasons other thar 17.9% 13.6% 82% 13.6% 143% 15.1%
retirement
Expand my farm business 17.9% 15.5% 27.5% 9.0% 18.8% 28.6%
Downsize my farm business 20.5% 22.3% 21.6% 31.3% 16.0% 16.4%
Change my enterprise mix 25.0% 22.3% 30.8% 26.5% 26.4% 21.8%
De-intensify production (reduce the
amount produced from a given area 12.5% 14.3% 15.4% 17.6% 6.0% 10.7%
of land)
Intensify production (increase the
amount produced from a given area 12.5% 18.8% 32.7% 11.8% 24.0% 32.1%
of land)
Seek additional offfarm work 17.5% 17.6% 11.5% 13.4% 14.0% 18.2%
Purchase land some distance from
my current land to reduce climate 5.0% 3.6% 3.8% 2.9% 5.8% 5.4%
related risk
Purchase land some distance from 15.0% 8.206 77%  13.20 7 8% 5 50
my current land for other reasons

42 117 53 69 55 56

n

1Bold font indicates there were significant differences between irrigators who had not modernised, who had modernisedifusindisg, and
had modernised with help from grants.

2Bold font indicatesignificant differences between those who had modernised differing proportions of their irrigation infrastructure. See
Appendix 1 for detailed data from statistical tests.
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Table 33 Confidence in ability to farm successfully

Proportion of onfarm
irrigation infrastructure
modernised since 2023

Modernisation of onfarm irrigation
infrastructure since 2008

. Has not Modernised Modernised 50%
When | think about my farmover  qqernjsed ' with helpof None 1-49% or

the next few years, | am confident ¢ 2008 self-funded

’ > grant more
UKI UX

XL Oby FOKAS@S 48.8% 54.0% 58.1% 45.5% 52.9% 62.6%
to on my farm

XL Oby Yssu ve 48.7% 54.3% 57.6% 47.5% 52.5% 61.5%
objectives

XL OFly YI{1S GKS

about farm management e.g. 59.5% 72.8% 78.3% 68.1% 68.6% 77.8%
stocking, crop timing

XL Oy KFYyRtS O 41.0% 54.8% 60.0% 50.8% 46.5% 62.6%

conditions on the farm

XL OFly 02L)S ¢St

difficult conditions e.g. drought, 46.2% 46.5% 43.0% 46.7% 39.6% 46.2%
pest outbreaks

XL OFYy YFAYQGlFAyYy

health of vegetation, land & water 53.2% 60.3% 63.7% 55.8% 54.1% 69.2%
on my farm

XYé aijAatta |yR

adequate for the needs of my 64.1% 76.5% 80.6% 75.8% 65.3% 83.7%
farm business

][quer'eom'm'sm aboutmy farming 46.8% 55.6% 55.9% 45.5% 52.0% 63.4%
When 1 think about how my farm 44.3% 56.9% 56.5% 42.6% 50.5% 68.5%

is going, | feel good
n 80 187 93 121 102 91

1Bold font indicates there were significant differences between irrigators who had not modernised, who had modernisedifusing
funding, and had modernised with help from grants.

2Bold font indicates significant differences between those who had maskedrdiffering proportions of their irrigation infrastructure.
See Appendix 1 for detailed data from statistical tests.

In general, those who hatiodernised onfarm water infrastructure felt more positive
about their farm financial situation (Table 3dere more likely to report being satisfied
with farm business performance and to report a farm profit of $50,000 or more in-2817
while those who had natodernised were more likely to report making a loss or breaking
even. However, those who hadoderrised were significantly more likely to report their
farm businessvasunder a lot of financial stresa the time of completing the survey
compared to those who had nobhodernised.

When the wellbeing of those who hddad notmodernied was compared, theswho had
modernised reported on average higher wellbeing than those who had not (Table 35) for
multiple aspects of wellbeing. While not always statistically significant, the differences were
highly consistent. This may reflect both that those with highelibeing are in a better

position tomodernise in the first place, and thahodernisation may support wellbeing

through better enabling irrigators to achieve desired farm outcomes.
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Table 34 Farm financial performance

Proportion of onfarm
irrigation infrastructure
modernised since 2023

Modernisation of onfarm irrigation
infrastructure since 2008

Has not Modernised

. Modernised : 50% or
! - 0,

% who agreed or reported specific modernlsed seltfunded with help of None 1-49% more
condition since 2008 grant
My farm business is under a lot of
) . 23.8% 45.7% 41.9% 37.7% 42.6% 40.2%
financial stress at the moment
L:?f‘of:]t:r':'ce: with my farm business 41.3% 51.6% 58.1%  44.6%  46.0%  57.0%
Low commodity prices are making it 43.0% 42.7% 46.2%  48.8%  455%  42.9%
very difficult to keep my farnviable
Reported making a farm loss of 0 0 0 0 0 0
$50,000 or more in 2018 16.9% 11.4% 6.5% 11.4% 7.3% 13.6%
Reporteda farm return of between
$50,000 loss and $50,000 profit in 75.3% 63.4% 60.9% 75.4% 61.5% 55.7%
201718
Eifgritnegé"’l‘;”l"spr"f't of $50,000 or 7.8% 25.1% 326% 132% 31.3%  30.7%
Found it difficult to service farm debt 45.0% 29.6% 31.1% 33.3% 39.1%  20.0%
Found it easy to service farm debt 22.5% 24.0% 26.2% 24.2% 20.3% 29.2%
Reported poor farmcash flow 36.0% 28.7% 314% 33.3% 302% 29.3%
Reported good farm cash flow 26.7% 35.1% 32.6% 34.2% 29.2% 32.9%
n 79 187 93 121 100 93

1 Bold font indicates there were significant differences between irrigators who had not modernised, who had modernisedifusindisg, and

had modernised with help from grants.

2Bold font indicates significant differences between those who had masledrdiffering proportions of their irrigation infrastructure. See Appenc
1 for detailed data from statistical tests.

Table 35 Wellbeing of irrigators by modernisation activity

Proportion of on-farm
irrigation infrastructure
modernised since 2013

Modernisation of onfarm irrigation
infrastructure since 2008

Has not Modernised

modernised Mgy with help of None 1-49% S0% or
. self-funded more

since 2008 grant
Global life satisfaction 68.9 74.6 78.3 74.2 74.0 73.1
Personal Wellbeing Index 68.2 74.3 76.5 73.3 72.6 75.3
Satisfaction with 71.2 77.0 79.8 75.6 75.7 77.1
standard of living
Satisfaction with what 67.8 71.6 75.0 71.7 69.1 73.8
achieving in life
Satisfaction with feeling 65.6 75.9 78.7 72.6 78.2 74.6
part of community
Satisfactionwith future 66.4 71.0 71.8 69.1 67.9 73.2
security

1 Bold font indicates there were significant differences between irrigators who had not modernised, who had modernisedifusing
funding, and had modernised with help from grants.

2Bold font indicatesignificant differences between those who had modernised differing proportions of their irrigation infrastructt
See Appendix 1 for detailed data from statistical tests.
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5.5 CONCLUSIONS

A majority of irrigators invested in some modernizationrafation infrastructure
modernisation between 2008 and 201&8nd most of these did so without assistance from
government grantgthose who did receive grants typically also $effded other
modernization works)However, there were differences betwedmose who modernised

with and without a grant: those modernizing with a grant typically undertook a broader
range of modernization activities, particularly landforming, upgrading metering, and
improving farm drain rause. Those who modernised reported lasgpositive effects for

their farm enterprise overall, even where there were some negative effects on power costs
or debt. This was the case for all of those who modernised, however those who had
assistance from a grant typically rated the impacts moratpady than those who self

funded all modernization works. There are differences in future intentions of those who
KIF&S ' yR KI @Sy Qliose¥vachdvidohndoderised being riore likelbw
planning to leave farming for either retirement other reasons, and to downsize their farm
business and/or déntensify production. Those who had modernised were more likely to be
planning to expand their farm business and intensify farm productma reported more
positive farm outcomes in the form dkeing able to achieve desired outcomes on the farm,
higher satisfaction with farm performance, and higher wellbeing of farmers
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6. MOTIVATIONS FOR AMDIENTION TO MODERHIIRRIGATION
INFRASTRUCTURE

6.1 INTRODUCTION

This section examines the factotsat have motivated irrigators tmodernie onfarm
infrastructure in recent years, arttleir future intentions regardingnodernisation of on
farm irrigation infrastructure.

6.2 EFFECTIVENESS ORNGRAN MOTIVATING RRITY

The purpose of SRWUIP-tarm modernisation grants was to support more rapid growth in
water efficiency of offarm water infrastructure through enablingodernisation to occur

earlier than it would have in the absence of the grant. It is likely songatiors would not

have done the works without a grant, while others would have undertaken works in the
absence of a grant, but may have taken a longer time to do so and/or only been able to fund
a smaller scope of works than occurred with the grant. To test thesengsons, irrigators

who hadmodernised with assistance from a grant were askbd extent to which they

agreed or disagreed with the following statemelit@bles 36 to 39)

1 Wwould not have done any of the works without the grant

f ¥ L RA Rofantd woNB iilthavd onelthe works, but it would have taken a
lot longerQ

1 Whe grant let me do mormodernisation works than | would have otherwiQe
T ¥ ¢g2dzf R KIS R2yS Fff GKS dohtilpa SOSy AT |
In total, 48% of grantecipients (whether located within the Basin receiving a SRWUIP grant
or outside the Basin receiving a different grant) felt they would not have done any of the
works without the grant. Grant recipients were more likely to report this if they lived in the
GMID (59%), had GVAP between $3$909,999 (57%), were making a loss on the farm
(68%) irrigated using water from channels (53%), or had not completed high school (52%).

Other irrigator groups were also highly likely to report this, but sample sizestaersmall
to have confidence that the difference was meaningful.

Ly G20Ft2 pw>: 2F ANNARIAFG2NR FSt4G GKFIG AT GKS
done the works but it would have taken longer. Grant recipients were more likely to report

thisif they lived in the NSW Southern Basin (65%), in the Southern Basin not in an irrigation
district (63%), or were directly pumping water from rivers or dams (78%). While some other
irrigator groups were also highly likely to report this, sample sizeshier@roups were too

small to have confidence that the difference was meaningful.

Sixty per cent of irrigators, and 64% of Basin irrigators who had received a grant, felt that
the grant let them do morenodernisation works than they would have otherwise.i¥lwas
more common amongghose in the Southern Basin (67%), particularly in the Victorian
Basin (68%), those engaged in horticulture (78%), those with GVAP of $1 million or more
(73%), those making a farm loss in the last three years (80%), those witdesggethan 10%
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of farm expenditure on irrigation water (74%), those using irrigation water from channels or
direct pumping (68%), and irrigators aged under 55 (74%).

Thirty-six per cent of all grant recipients, and 34% of Basin grant recipients, dglintbuld

KF@dS R2yS |ttt GKS g2N)la SOSy AF (KSeé& KIRyQi
for those who had very small or very high GVAP (42% of those with GVAP under $40,000

and 41% of those with GVAP of $1 million or more) and those reportotgrate to high

profit (42%).

Overall, the views reported by irrigators suggests that for half, receiving a grant enabled
them to do works when otherwise none or very few would have occurred, particularly for
those experiencing financial stress and livimghe GMID. For 5860%, some works would
have occurred in the absence of receiving a grant, but the works would either have been
done some time later than they occurred, or a smaller scope of works undertaken,
indicating that grants assisted in bringiwgrks forward from when they otherwise would
have occurredJust over one in three would have done works irrespective of the grant.
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Table 36 Effectiveness of grants in triggering on -farm modernisation activity ~ z by irrigator location

% ofgrant recipients All Basin Outside  Northern  Southern NSW SA VIC Southern GMID MiLs NSW
who agreed with the irrigators irrigator: Basin Basin Basirt Southern  Basin  Basin  Basin not other
statement irrigator:  irrigator2 Basin in irrig. irrigation
districts districts
| would not have done 47.8% 48.0% 50.0% Sample 50.4% 44.4% Sample 55.6% 35.5% 59.3% Sample Sample
any of the works too too too too
without the grant small to small to small to small to
LT L RA F“ay Q 51.9% 51.6% 50.0% report 52.6% 64.7% report 42.9% 63.3% 41.5% report report
grant | would have
still done the works,
but it would have
taken a lot longer
The grant let me do 59.7% 63.6% 44.8% 66.7% 59.4% 68.3% 60.0% 66.7%
more modernisation
works than | would
have otherwise
| would have done all 35.8% 33.6% 43.8% 31.3% 41.2% 25.4% 40.0% 26.4%
the works even if |
KRy Qi NBO
grant to help
n 161 125 34 10 115 36 16 63 31 54 19 11

1Bold font indicates there were significant differences between irrigators who lived within compared to outside the Basin.

2Bold font indicates significant differences between those in the Southern compared to Northern Basin.

3Bold font indicates sigridfant differences between irrigators living in different irrigation districts & outside irrigation dist&ee Appendix 1 for detailed data from statistical tests.
No significant relationships were identified likely reflecting small sample sizes.

57



6. MOTIVATIONS FORIB INTENTION TO MOREISE IRRIGATION R¥STRUCTURE

|
Table 37 Effectiveness of grants in triggering on -farm modernisation activity ~z by farm type and size

Farm typé Gross value of agricultural production 201182 Farm selfreported 3-year
profitability 3
Dairy Grain Grazier Horti- Mixed < 40,006 $100,000 $300,000 $500,000 $1 Making Breaking Moderate
% of grant recipients farmer grower culture cropping/ $40,000 $99,999 $299,999 $499,999 $999,999 million+ aloss even/ or large
who agreed with the grazing small profit
statement profit

| would not have done 56.0% 33.3% 50.0% 40.0% 53.6% 36.8% 60.0% 44.8% 57.1% 57.9% 37.9% 67.7% 34.9% 48.1%
any of the works
without the grant

LT L RARYQUO 435% 66.7% 51.4% 56.5% 50.0% 40.0% 43.8% 56.7% 80.0% 50.0% 55.6% 48.5% 50.8% 62.5%
| would have still done
the works, but it would
have taken a lot longer

The grant let me do 60.9% 63.6% 64.7% 78.3% 53.8% 50.0% 80.0% 58.6% 60.0% 52.9% 73.1% 80.0% 56.5% 54.5%
more modernisation

works than | would have

otherwise

| would have done all 20.8% 50.0% 44.1% 32.0% 27.6% 42.1% 31.3% 24.1% 16.7% 36.8% 41.4% 21.2% 35.5% 42.3%
the works even if |

K I R séceitred a grant

to help

n 25 12 34 25 28 19 15 29 7 19 29 31 63 27

1 Bold font indicates there were significant differences between irrigators operating different types of farms.

2Bold font indicates significant differences between those operating farms with differing GVAP #6&017

3Bold font indicates significant differencbstween irrigators who reported differing levels of profitabili§ee Appendix 1 for detailed data from statistical tests.
No significant relationships were identified likely reflecting small sample sizes.
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Table 38 Effectiveness of grants in triggering on -farm modernisation activity z by farm water use characteristics

% farm expenditure on irrigation water Source of majority of irrigation water  Volume of irrigation water used in 20118 water
% of grant recipients used in 2A.7-1& year
who agreed with the <10% 10-19% 20-29% 30%+  Channels Direct Ground <30ML 30to 100to 300to 1000ML
statement pumping water 99ML  299ML 999ML or more
| would not have 45.0% 41.9% 60.9%  42.4% 53.2% 41.4% 37.5% 33.3% 688% 333% 545% 41.7%
done any of the
works without the
grant
LT L RARYC 60.0% 54.8% 61.9%  45.7% 44.9% 77.8% 37.5% 44.4% 438% 50.0% 62.5% 51.5%

grant | would have
still done the works,
but it would have
taken a lot longer

The grant let me do 73.7% 63.3% 65.0% 54.5% 68.1% 67.9% 40.0% 44.4% 81.3% 54.5% 63.3% 62.5%
more modernisation

works than | would

have otherwise

| would have done all 35.0% 29.0% 27.3%  32.4% 25.6% 46.4% 43.8% 55.6% 26.7% 22.7% 47.1% 22.9%
the works even if |

KRy Qi NBC

grant to help

n 20 31 23 33 77 29 16 9 16 21 33 36

1Bold font indicates significant differenchstween irrigators who had different proportions of farm expenditure on irrigation water.

2Bold font indicates significant differences between irrigators who derived majority of irrigation water from channels, gumgioundwater.

3Bold font indicates significant differences between irrigatoho used differing volumes of irrigation wat&eeAppendix 1 for detailed data from statistical tests.
No significant relationships were identified likely reflecting small sample sizes.
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Table 39 Effectiveness of grants in triggering on -farm modernisation activity 7 by socio-demographic characteristics

Irrigator age

Formal educational attainmertt

Proportion of household income earned off

farms

Aged Aged Aged Aged
% of grant recipients under 4554 5564 6574
who agreed with the 45
statement

Aged
75+

Did not
complete
high
school

Has high
school or
post-school
qualification

Comp

leted

tertiary
qualifi-

cation

None

1-25%

26-
50%

51- 75%

76%
or
more

| would not have 30.0% 33.3% 51.1% 42.1%
done any of the

works without the

grant

85.7%

51.5%

46.7%

44.0%

42.1%

56.1%

50.0%

33.3%

50.0%

LT L RARYC 50.0% 462% 53.3% 57.9%
grant | would have

still done the works,

but it would have

taken a lot longer

40.0%

42.4%

54.9%

45.8%

56.4%

50.0%

57.1%

41.7%

47.6%

The grant let me do 70.0% 76.9% 48.8% 61.1%
more modernisation

works than | would

have otherwise

100.0%

53.3%

67.0%

70.8%

55.9%

71.8%

76.9%

54.5%

57.1%

| would have done 30.0% 35.7% 40.4% 29.7%
all the works even if

L KFERyQd »

grant to help

21.4%

32.4%

34.1%

20.8%

37.5%

27.5%

42.9%

45.5%

25.0%

n 10 15 45 38

14

33

92

25

38

41

14

12

20

1Bold font indicates significant differencbstween irrigators of different ages.

2Bold font indicates significant differences between irrigatoith different levels of formal educational attainment.
3Bold font indicates significant differences between irrigateheose households earned differing amounts of household incom&ofi. SeeAppendix 1 for detailed data from statistical tests.
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6.3 MOTIVATIONS FOR MCRNHSING

Irrigators were asked whether their past-6&m modernisation investments had been
motivated by a desire to achieve one or more of the following, with irrigators able to select
as many as applie@ables 40 to 44)

1 expandingarm production
reducingirrigation costs

improvingproductivity during times of low water availability

)l
1
1 reducinglabour time required for irrigation activities
1 reducingtotal water use on the farm

1

improving crop/pasture growth or health.

Expansion of farm production was a motivator for 62% of irrigators mbdernised (61% of
those living in the Basin). Irrigators were more likely to report expansion of farm production
as a motivating factor if theljved in the Northern Basin (69%), haxbdernised 75% or

more of irrigation area since 2013 (69%), had GVAP of $500,000 or more (74% and 77% of
those with GVAP of $500,08®9,999 and $1 million or more respectively), those making a
moderate to large praf (68%), those using groundwater (67%), and those usined900AL
(70%) or 1000/4L or more (76%).

Reducing irrigation costs was a motivator for 64% of all irrigators, and 67% of those in the
Basin.This was more common amongst Northern Basin irrigaftr§s), those in the NSW
Southern Basin (73%), those making a loss (73%), as well as those who spent a higher
proportion of irrigation costs on water (76% of those spending22% and 70% of those
spending 30% or more).

Improving productivity during timesf low water availability was a motivator for
modernisation by 72% of irrigators and 75% of Basin irrigators. This was more common
amongst Northern Basin irrigators (87%), those wiadernised with assistance of a grant
(83%), and whonodernised a greateproportion of onfarm infrastructure, grain growers
(84%), those with GVAP of $500,000 or greater (84%), those making a moderate to large
profit (80%), those using larger volumes of water (81% of those who had usedL3060

more in the last year), and tise earning all their household income from the farm (83%).

Reducing labour time was a motivator for 71% of irrigators and 74% of those living in the
Basin particularly those with GVAP of $1 millionrmore (84%), and those earning none of
their household income offarm (80%).

Reducing total water use on the farm was a motivating factor for 63% of irrigators,
increasing to 66% of Basin irrigatpasid 73% of Northern Basin irrigators.

Improving croppasture growth or health was the most common motivator, reported by
77% of all irrigators, and 76% of Basin irrigatpesticularly Northern Basin irrigators (87%),
those moderning 2€19% (91%) or 504% (86%) of their irrigation area since 2013, and
those aged 45 to 54 (87%)).
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These findings highlighb&t most irrigators whanodernise have more than one motivating
factor driving their decision to do so, with a mix of improving productivity, improving
crop/pasture growth and health, and reducing laboundi, the most common motivators.
Expansion of farm production was a common motivator, but more so for larger farmers
making a profit on the farm, while reducing irrigation costs was a more common motivator
for those irrigators who were making a loss andvidrom water costs represent a high
proportion of total farm expenditure.
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Table 40 Motivations for past on -farm modernisation works z by irrigator location

% who reported this All Basin Outside  Northern  Southern NSW SA VIC Southern GMID MiLs NSW

partly/wholly irrigators irrigator: Basin Basin Basirt Southern Basin Basin  Basin not other
motivated past irrigatort irrigator? Basin in irrig. irrigation
modernisation districts district?

Expanding your farm 62.1% 60.9% 64.4% 68.8% 59.8% 66.7% 60.0% 56.2% 64.9% 61.2% 58.1% 57.7%

production

Reducing irrigation 63.6% 67.1% 57.1% 76.7% 65.8% 72.6% 69.2% 61.2% 65.3% 64.7% 75.8% 75.0%

costs

Improving 71.5% 74.7% 65.4% 87.1% 73.0% 79.5% 74.1% 69.2% 75.3% 72.8% 81.8% 78.6%

productivity during

times of low water

availability

Reducing labour time 71.2% 73.7% 65.9% 74.2% 73.7% 77.8% 81.5% 69.8% 71.4% 71.3% 81.8% 81.5%
required for irrigation

activities

Reducing total water 63.1% 66.4% 57.0% 73.3% 65.5% 70.4% 66.7% 62.6% 62.7% 64.1% 78.1% 82.1%
use on the farm

Improving 76.7% 75.9% 78.7% 86.7% 74.5% 79.2% 77.8% 71.2% 76.9% 72.8% 90.9% 69.2%
crop/pasture growth

or health

n 393 261 130 31 230 73 27 130 77 103 33 28

1Bold font indicates there were significant differences between irrigators who lived within compared to outside the Basin.
2Bold font indicates significant differences between those in the Southern compared to Northern Basin.
3Bold font indicates signdant differences between irrigators living in different irrigation districts & outside irrigation distee Appendix 1 for detailed data from statistical tests.
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Table 41 Motivations for past on -farm modernisation works

Z by engagement in on -farm modernisation

% who reported this

Modernisation of onfarm irrigation
infrastructure since 2008

Proportion of onfarm irrigation infrastructure modernised since 2013

partly/w_holl_y motivated past AII Basin Modernised, Modernised with None 20-49% 50.74% 75%
modernisation irrigators self-funded help of grant

Expanding your farm 60.9% 65.2% 65.9% 49.1% 57.9% 64.7% 63.6% 69.0%
production

Reducing irrigation costs 67.1% 70.9% 67.4% 60.7% 60.5% 75.5% 72.7% 71.4%
Improving productivityduring 74.7% 75.7% 82.6% 62.5% 71.1% 79.2% 77.3% 81.4%
times of low water availability

Reducing labour time required 73.7% 77.6% 79.3% 55.4% 78.9% 87.0% 72.7% 83.3%
for irrigation activities

Reducing total water use on 66.4% 71.1% 67.8% 53.4% 57.9% 77.4% 72.1% 70.7%
the farm

Improving crop/pasture 75.9% 82.1% 79.1% 51.7% 73.7% 90.9% 86.0% 76.2%
growth or health

n 261 144 86 56 38 53 44 43

1 Bold font indicates there were significant differences betweegatorswho had modernised using séifnding, and had modernised with help from grants.
2Bold font indicates significant differences between those who had modernised differing proportions of their irrigatiomuofuas. See Appendix 1 for detailed datarfrestatistical tests.

Note that the significanassociations identified resulted from differences in
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Table 42 Motivations for past on -farm modernisation works

Z by farm type and size

Farmtype! Gross value of agricultural production 204178 Farm selfreported 3-year
profitability 3

Dairy Grain Grazier Horti- Mixed < 40,006 $100,000 $300,000 $500,000 $1 Making Breaking Moderate
% who reported this farmer grower culture cropping/ $40,000 $99,999 $299,999 $499,999 $999,999 million+ aloss even/ or large
partly/wholly motivated grazing small profit
past modernisation profit
Expanding your farm 67.4% 59.4% 65.7% 50.9% 64.8% 44.2%  60.6% 51.9% 50.0% 74.4% 76.5% 63.1% 56.5% 67.9%
production
Reducing irrigation costs 51.2% 72.7% 66.7% 71.2% 74.1% 53.5% 75.0% 69.2% 65.2% 74.4% 68.0% 73.1% 64.9% 66.7%
Improving productivity 72.1% 84.4% 75.4% 69.5% 80.0% 55.6% 78.4% 71.2% 81.8% 84.2% 84.3% 71.6% 74.2% 80.0%
during times of low
water availability
Reducing labour time 69.8% 81.3% 69.1% 79.3% 72.7% 54.5%  80.0% 73.6% 81.8% 76.9% 84.3% 70.6% 74.8% 74.1%
required for irrigation
activities
Reducing total water 53.5% 69.7% 66.2% 74.1% 64.8% 62.8% 69.4% 66.0% 68.2% 62.5% 72.0% 72.5% 64.4% 62.3%
use on the farm
Improving crop/pasture  72.1% 71.0% 76.1% 76.3% 81.5% 64.6% 74.3% 76.9% 86.4% 79.5% 82.0% 72.5% 79.1% 71.2%
growth or health
n 43 32 69 59 55 45 37 52 22 38 51 67 132 55

1 Bold font indicates there were significant differences between irrigators operating different types of farms.

2Bold font indicates significant differences between those operating farms with differing GVAP #6017
3Bold font indicates significant differencbetween irrigators who reported differing levels of profitabili§ee Appendix 1 for detailed datam statistical tests.
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Table 43 Motivations for past on -farm modernisation works

Z by farm water use characteristics

% who reported this

% farm expenditure on irrigation water

Source of majority ofrrigation water

Volume of irrigation water used in 20118 water

partly/wholly used in 20171& year

motivated past <10% 10-19% 20-29% 30%+  Channels Direct Ground <30ML 30to 100to 300to 1000ML
modernisation pumping water 99ML 299ML 999ML or more
Expanding your farm 55.1% 57.4% 68.6%  57.1% 58.4% 62.7% 67.4% 33.3% 60.0% 49.1% 69.7% 75.5%
production

Reducing irrigation 64.0% 61.2% 76.3%  70.4% 69.3% 70.5% 56.5% 64.0% 75.7% 60.0% 80.6% 56.6%
costs

Improving 70.6% 75.0% 80.6%  70.8% 77.5% 74.2% 67.4% 54.2% 75.7% 70.2% 80.6% 81.1%
productivity during

times of low water

availability

Reducing labour time 65.3% 76.1% 86.8%  67.1% 76.0% 80.6% 58.7% 60.0% 80.0% 66.7% 83.6% 74.1%
required for

irrigation activities

Reducing total water 54.0% 59.1% 81.6%  69.9% 69.7% 68.9% 53.3% 54.2% 73.0% 64.9% 74.2% 62.3%
use on the farm

Improving 60.8% 77.3% 97.4%  71.6% 78.7% 77.4% 65.2% 60.0% 72.2% 68.4% 86.6% 79.2%
crop/pasture growth

or health

n 51 68 36 72 151 62 46 24 37 57 67 53

1Bold font indicates significant differenchstween irrigators who hadifferent proportions of farm expenditure on irrigation water.
2Bold font indicates significant differences between irrigators who derived majority of irrigation water from channels, gamgioundwater.
*Bold font indicates significant differences between irrigatoho used differing volumes of irrigation wat&eeAppendix 1 for detailed data from statistical tests.
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Table 44 Motivations for past on -farm modernisation works z by socio-demographic characteristics

Irrigator age Formal educational attainmertt Proportion of household income earned off
farms

% who reported  Aged Aged Aged Aged Aged  Did not Has high Completed None 1-25% 26 51-75% 76%
this partly/wholly  under 4554 55-64 6574 75+ complete school or tertiary 50% or
motivated past 45 high post-school qualifi- more
modernisation school qualification cation
Expanding your 60.7% 60.0% 65.8% 59.8% 60.3% 52.9% 63.6% 54.3% 65.9% 65.2% 53.1% 66.7% 48.9%
farm production
Reducing 65.1% 66.7% 60.5% 71.0% 65.0% 64.7% 67.7% 62.9% 72.0% 61.4% 58.8% 76.9% 65.9%
irrigation costs
Improving 72.2% 81.3% 76.3% 78.5% 72.8% 65.7% 77.9% 73.6% 82.9% 70.6% 66.7% 92.6% 60.9%
productivity
during times of
low water
availability
Reducing labour 76.9% 73.3% 70.3% 73.6% 76.3% 72.1% 73.8% 62.9% 80.2% 75.4% 66.7% 78.6% 63.0%
time requiredfor
irrigation
activities
Reducing total 64.1% 80.0% 62.2% 65.9% 66.3% 68.1% 65.1% 60.3% 70.2% 63.8% 54.3% 80.8% 65.1%
water use on the
farm
Improving 75.3% 86.7% 83.8% 76.9% 72.0% 66.2% 79.4% 72.9% 815% 75.0% 714% 82.1% 66.0%
crop/pasture
growth or health
n 194 16 38 93 81 67 190 72 82 68 36 27 46

1Bold font indicates significant differencbstween irrigators of different ages.
2Bold font indicates significanlifferences between irrigators with different levels of formal educational attainment.
3Bold font indicates significant differences between irrigateheose households earned differing amounts of household incomé&aoff. SeeAppendix 1 for detailed datirom statistical tests.

No significant relationships were identified.
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6.4 WHO INTENDS TO MODHEEE IN THE NEXTENEARS?

Irrigators were asked about their future plans to modernise theifamm water
infrastructure.In 2016 52% oBasinirrigators reported they had no plans to modernise or
upgrade their oAfarm water infrastructure in the next five years, while 24% planned to
modernise/upgrade in the next 2 years, and 24%-hygars timgSchirmer 2017). In 2018,
this question wasisked slightly differently: instead of being asked to indicate which of three
options they would select, irrigators were asked the extent to which they agreed or
disagreed that they intended tmodernis (or notmodernig) in coming years. They were
askedthe extent to which they agreed or disagreed tlf@ibles 45 to 49)

1 Wo more modernisation of irrigation infrastructure is needed on the land | madage

WOR fA1S (42 R2 Y2NB ANNRII-Zyed®dyY Y2RSNYAal (
WQOR f A1S thn imddernisaionBorks MIthk ikt years)

WQOR 0S5 Y2NB f A ¥aBriinfrastivgture’ifgiRed Nyfdntitchadg v

WQY y20 AYGSNBaliSR Ay 3INIyGa G2 Y2RSNJAACS
water entitlements over to the government neturnQ ®

Twentynine per cent of irrigators did ndeel moremodernistion of irrigation

infrastructure was needed on the land they manage. This did not differ significantly based
on geographic location of the irrigator, although with larger sample sizepossible
differences would be identified. Perhaps surprising, it did not differ significantly based on
the area of landnodernigd since 2013, indicating that perceptionstioé need to

modernie depend on a wide range of factors and that, sinylay past reports (Schirmer
2017), those who invest imodernisng are just asnuchor more likely tofeel there are
potential benefitsfrom doing furthermodernisation works as those who have not invested
in modernisng. Irrigators were more likely to repithis if they had a horticulture

enterprise (41%), used less thani4Q of water (46%), and had not completed high school
(37%).

Half of irrigators (51.1%) agreed they would like to do nmamalernisation works in the next

1 to 2 years, while 57% would like to in the next 3 to 5 years. This was more common
amongst Northern Basin irrigators (61% and 70% respectiveiyddernisng inoneto two
andthreeto five years), those who had alreadyodernised 20% or more of their irrigation

area since 2013 (59% or higher depending on the amount of irrigation area modernised),
were grain growers (69% and 74% respectively), had GVAP of $5@999®99 (63% and

71% ) or of $1 million or more (78% and 77%)dus@00ML of water or more (72% and

70%), and were younger (63% and 72% of those aged under 45, and 60% and 70% of those
aged 4554).

Fifty-nine per cent felt they would be more likely tooderni if given a grant to help,
particularly those who had alreadgodernised with the help of a grant (72%), dairy farmers
(68%), those making a loss (65%), and younger farmers (95% of those aged under 45, and
67% of those aged 454). Twethirds ¢ 66%c felt they would not be interested in a grant if
required to transfer some water entitlements in return for the grant, particularly those in
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the NSW Southern Basin (76%), dairy farmers (73%), those spending less than 10% of farm
spending on water (73%), and t®earning all their household income on the farm (75%).

6.5 CONCLUSIONS

The purpose of SRWUIP-tarm modernisation grants was to support more rapid growth in
water efficiency of offarm water infrastructure through enabling modernisation to occur
earlier than it would have in the absence of the grant. It is likely some irrigators would not
have done the works without a grant, while others would have undertaken works in the
absence of a grant, but may have taken a longer time to do so and/or only beztodiihd

a smaller scope of works than occurred with the grant.

Overall, the views reported by irrigators suggests that for half, receiving a grant enabled
them to do works when otherwise none or very few would have occurred. F60%0),

some works wouldhave occurred in the absence of receiving a grant, but the works would
either have been done some time later than they occurred, or a smaller scope of works
undertaken, indicating that grants assisted in bringing works forward from when they
otherwise woud have occurred. Just over one in three would have done works irrespective
of the grant. Motivations for modernizing are typically focused on benefits for farm
production and productivity, with reduction in water use a somewhat less common
motivator (although still important to almost twahirds of irrigators).

The majority of irrigators feel more modernization work was needed on their land and
wanted to invest in more within the next five years. However there are some differences in
views about the useflness of grants, with many feeling that while a grant would be helpful,
they would not be willing to transfer water entitlements in return for a grant, particularly
many Southern Basin irrigators.
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Table 45 Future on -farm modernisation int entions z by irrigator location

% of irrigators who All Basin Outside  Northern  Southern NSW SA VIC Southern GMID MiLs NSW
agreed with the irrigators irrigator? Basin Basin Basirt Southern  Basin  Basin  Basin not other
statement irrigator:  irrigator? Basin in irrig. irrigation
district district?
No more 28.8% 28.6% 29.0% 22.7% 29.5% 25.0% 552% 27.3% 19.4% 29.4% 23.1% 44.8%
modernisation of
irrigation

infrastructure is
needed on the land |
manage

LQR f Al S G: 51.1% 49.8% 53.5% 61.0% 48.2% 53.4% 34.6% 47.5% 55.7%  46.8% 61.5% 41.9%
irrigation

modernisation works

in the next 1-2 years

LOR f Al S O 57.3% 54.4% 62.4% 69.8% 51.9% 60.0% 39.3% 49.7% 65.3% 47.0% 62.2% 54.8%
irrigation

modernisation works

in the next 35 years

LQR 68 Y2N 58.7% 57.9% 60.2% 45.2% 59.9% 60.7% 40.7% 62.7% 57.6% 61.3% 64.1% 41.9%
modernise onfarm

infrastructure if given

a grant to help

LQY y2 a A Yy 65.7% 65.5% 66.3% 60.5% 66.3% 75.6% 62.1% 62.1% 69.8% 61.2% 69.2% 71.0%
grants to modernise if

it means having to

hand some of my

water entitlements

over to the

government inreturn

n 490 319 169 43 276 86 29 161 96 129 39 31

1Bold font indicates there were significant differences between irrigators who lived within compared to outside the Basin.
2Bold font indicates significant differences between those in the Southern compared to Northern Basin.
*Bold font indicates significant differences between irrigators living in different irrigation districts & outside irrigestiocts. See Appendix for detailed data from statistical tests.
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Table 46 Future on -farm modernisation intentions  Z by engagement in on -farm modernisation

% of irrigators who Modernisation of onfarm irrigation infrastructure since2008

Proportion of onfarm irrigation infrastructure modernised

since 2013

agreed with the All Basin Has not modernised  Modernised, Modernised with
statement irrigators since 2008 self-funded help of grant

None

1-19%

20-49%

50-74%

75%

No more 28.6% 30.9% 28.4% 25.8%
modernisation of

irrigation

infrastructure is

needed on the land |

manage

29.8%

17.1%

30.9%

18.2%

37.2%

LOR fA1S & 49.8% 28.4% 54.7% 56.0%
irrigation

modernisation works

in the next 12 years

38.0%

51.3%

66.1%

62.8%

58.5%

LOR fA1S & 54.4% 27.7% 61.3% 62.4%
irrigation

modernisationworks

in the next 35 years

42.9%

53.8%

70.4%

67.5%

62.8%

LQR 06S Y2N 57.9% 40.3% 57.6% 70.8%
modernise onfarm

infrastructure if given

a grant to help

57.3%

56.4%

56.4%

77.3%

48.8%

LQY y2i Ay 65.5% 50.0% 71.3% 66.7%
grants tomodernise

if it means having to

hand some of my

water entitlements

over to the

government in return

60.2%

81.0%

75.0%

56.8%

65.0%

n 319 66 164 87

103

42

56

44

40

1Bold font indicates there were significant differences between irrigators who had not modernised, who had modernisedifusindisg, and had modernised with help from grants.

2Bold font indicates significant differences between those who had maskedrdiffering proportions of their irrigation infrastructure. See Appendix 1 for detailed data from statistical tests.
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Table 47 Future on -farm modernisation intentions  z by farm type and size

Farm typé Gross value of agricultural production 20418° Farm seHlreported 3-year
profitability 3
% of irrigators who Dairy  Grain Grazier Horti- Mixed < 40,006 $100,006 $300,008 $500,000 $1 Making  Breaking Moderate
agreed with the farmer grower culture  cropping/  $40,000 $99,999 $299,999 $499,999 $999,999 million+ aloss  even/ or large
: small profit
statement grazing profit
No more modernisation 21.6% 25.0% 22.7% 40.7% 27.1% 32.3% 32.5% 31.5% 32.3% 20.5% 17.0% 27.6% 28.1% 30.0%

of irrigation
infrastructure is needed
on the land | manage

LOR fA1S (2 440% 686% 54.1% 39.2% 542% 43.3% 38.1% 43.5% 41.9% 62.8% 78.0% 55.8% 45.4% 53.6%
irrigation modernisation

works in the next 12

years

LOR fA1S (2 479% 743% 525% 47.5% 62.7% 43.1% 41.0% 48.5% 50.0% 70.7%  77.4% 59.5% 49.7% 58.9%
irrigation modernisation

works in the next 35

years

LQR 65 Y2NXB 68.0% 528% 59.5% 50.0% 63.9% 50.8% 57.5% 57.1% 48.4% 61.4% 66.0% 64.7% 59.0% 40.4%
modernise onfarm

infrastructure if given a

grant to help

LQY y204 Ayd 725% 63.9% 659% 59.5% 68.3% 48.3% 74.4% 68.6% 64.5% 71.1% 71.2% 60.2% 66.7% 68.9%
grants to modernise if it

means having to hand

some of my water

entitlements over to the

government in return

n 51 36 88 79 60 60 43 70 31 45 52 83 168 61

1 Bold font indicates there were significant differences between irrigators operating different types of farms.

2Bold font indicates significant differences between those operating farms with differing GVAP #6&017

3Bold font indicates significant differencbstween irrigators who reported differing levels of profitabili§ee Appendix 1 for detailed data from statistical tests.
No significant relationships were identified.
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Table 48 Future on -farm modernisation

intentions z by farm water use characteristics

% of irrigators who

% farm expenditure on irrigation water

Source of majority of irrigation water

used in 20171&

Volume of irrigation water used in 20118 water

year

agreed with the
statement

<10%

10-19%

20-29%

30%+

Channels Direct
pumping

Ground
water

<30ML

30 to
99ML

100 to

300 to

1000ML

299ML 999ML or more

No more
modernisation of
irrigation
infrastructure is
needed on the land |
manage

24.6%

30.0%

26.7%

28.6%

33.7%

23.8%

20.7%

45.5%

24.0%

28.4%

29.3%

14.5%

LQR tA1S
irrigation
modernisation works
in the next 12 years

43.8%

51.9%

46.3%

53.6%

46.9%

57.5%

50.0%

35.5%

52.0%

47.0%

50.0%

71.7%

LOR fA1S @
irrigation
modernisation works
in the next 35 years

55.6%

53.8%

58.5%

51.3%

48.8%

67.1%

55.4%

46.7%

53.2%

52.4%

56.9%

70.4%

LOR 6S Y2N
modernise onrfarm
infrastructure if

given a grant to help

50.0%

60.0%

72.1%

59.8%

60.0%

59.0%

51.8%

55.2%

64.0%

57.6%

62.2%

57.1%

LQY y2i Ay
grants to modernise
if it means having to
hand some of my
water entitlements
over to the
government in return

73.0%

67.9%

57.8%

65.1%

64.8%

67.1%

66.1%

56.3%

56.9%

75.4%

69.3%

71.4%

n

63

81

45

86

182

79

56

32

51

69

75

56

1Bold font indicates significant differencbstweenirrigators who had different proportions of farm expenditure on irrigation water.

?Bold font indicates significant differences between irrigators who derived majority of irrigation water from channels, gumgoundwater.
3Bold font indicates significant differences between irrigatoh® used differing volumes of irrigation wat&eeAppendix 1 for detailed data from statistical tests.

73



6. MOTIVATIONS FORIB INTENTION TO MORIEISE IRRIGATION M¥STRUCTURE
.________________________________________________________________|

Table 49 Future on -farm modernisation intentions

Z by socio-demographic characteristic s

Irrigator age Formal educational attainmertt

farms

Proportion of household income earned off

Did not
complete
high
school

1-25% 26

50%

Aged
under 45

Aged
4554

Aged
55-64

Aged
6574

Aged
75+

Has high
school or
post-school
qualification

Completed None 51-75%
tertiary
qualifi-

cation

% of irrigators who
agreed with the
statement

76%
or
more

No more modernisation 25.0% 22.0% 30.3% 31.4% 30.3% 36.9% 25.6% 258% 32.0% 29.1% 16.7% 27.3%

of irrigation
infrastructure is needed
on the land | manage

30.6%

LQR tfA1S G2 63.2% 60.0% 50.9%  45.4% 30.3% 33.8% 55.6% 54.3% 49.5% 52.4% 53.7%  38.7%

irrigation modernisation
works in the next 12
years

48.3%

LQR tfA1S G2 72.2% 70.0% 60.0%  43.0% 35.3% 41.6% 59.3% 61.1% 533% 61.9% 43.6%  48.4%

irrigation modernisation
works in the next 35
years

54.1%

LQR 0SS Y2NB 95.0% 66.7% 58.5% 53.1% 33.3% 47.5% 61.6% 60.8% 52.1% 61.4% 58.5% 59.4%

modernise onfarm
infrastructure if given a
grant to help

59.7%

LQY )f2u 7\)fu 52.9% 67.3% 64.5% 68.6% 63.9% 63.9% 65.9% 68.4% 753% 63.4% 59.5% 57.1%

grants to moderniséf it
means having to hand
some of my water
entitlements over to the
government in return

63.9%

n 17 49 107 102 36 83 232 95 97 82 42 35

61

1Bold font indicates significant differenchstween irrigators of different ages.
2Bold font indicates significant differences between irrigators with different levels of formal educational attainment.
*Bold font indicates significant differences betweangatorswhose households earned differing amounts of household incomtaofi. SeeAppendix 1 for detailed data from statistical tests.

74



7. OFFFARM INFRASTRUIRE MODERNISATION
._________________________________________________________________

7. OFFFARMINFRASTRUCTURBDERNISATION
7.1INTRODUCTION

Off-farm water infrastructuranodernisation work$iave been undertaken in many regions
with the assistance of SRWUIP graiitsese projects involve a range of activities, often
funded in partnership between SRWUIP and state governn(gets Schirmer 2017 for
further discussion and exgptes).Thissectionexaminesvhetherinvestment in offfarm
infrastructure modernisatiofnvestment is associated with positive or agige outcomes

for the irrigators living in these region&s was done in previous yeadsta provided by the
Departmentof Agriculturewas used to identify which irrigators lived in irrigation districts in
which offfarm modernisationfunded partly or wholly by the SRWUIP had occurred or was
underway.

7.2BENEFITS AND COSTFMMODERNISING GFARM INFRASTRUCTURE

Irrigatorswho reported that theirwater provider had upgraded irrigation infrastructure
since 2008 were askebeir views abouthe benefits and costs of thenodernisationworks
for them, focusing on changes in timing of water delivery, cost of water deliveryeféerts
on overall farm productivity and profitability.

Irrigators who were aware of ofirm modernisationworkswere asked their views about
the outcomes of those worksn thetiming of water delivery, cost of water delivery, and on
overall farmproductivity and profitability

Overall, 36% felt offarm works were positive for their farm overall, 22% that they had
negative impacts, and 42% that the impacts were neutral for their farm (Table 50). Overall,
59% reported improved timing of water dediry to their farm, 45% positive impacts on their
efficiency of water use, and 30% positive impacts on farm productivity, while 52% reported
negative impacts on costs of water delivery, and around-guarter felt impacts on farm
profitability were positie and onequarter that they were negative. Views were more
positive amongst those who lived in regions wherefafin works hae been completed,

where 43% reported overall positive impacts on their fawhjle works involving

conversion of open channels pipes and clay lining of channels to reduce leakage were
viewed most positively in terms of impacts (47% and 49% respectvigy16% or fewer
reporting negative impacts from these types of works).

Views about impacts have not changed significantlyr évee (Table 51), with relatively
similar proportions of irrigators reporting positive and negative impattere was lower
reporting of positive impacts in 2018 compared to 2016 for some aspects, however the
small numbers of respondents mean these difeces are not statistically significant.

7.3 CONCLUSIONS

Overall, offfarm modernization views tend to be more neutral and less positive than
irrigatorsviewsabout the impacts of ofiarm modernization. This is likely in large part to
reflect that manyirrigators do not directly or immediately experience impacts fromfafin
modernization in dayo-day operationsthus views about effects of afairm modernization
reflect in many cases a lack of direct impact of these operations on individual irrigators
Views may also be influenced by broader views about water reform.
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Table 50 Irrigator views about impacts of off

Overall, how did the
off-farm
infrastructure
AyoSalySyi
Basin irrigator,
KRWUIP region
(n=168)
SouthernBasin VIC
irrigator, RWUIP
region (n=102)
Basin irrigator, off
farm works still being
completed (n=83)
Basin irigator, off-
farm works
completed (n=83)
Type ofwork -
Automation of water
delivery or other
upgrade to
technology used to
deliver water (n=142)
Type ofwork -
Conversion of open
channels to pipes
(n=49)
Type of work- Clay
lining of channels or
other works to reduce
leakage (n=35)
Type of work-
improved metering
(n=112)

Yaur farm enterprise as
a whole

Post
tive
impact

Nega
tive
impact

Nek
ther

22.0%| 41.7%| 36.3%

23.5%| 43.1%| 33.3%

15.7%| 48.2%| 36.1%

26.5%| 30.1%| 43.4%

20.4%| 37.3%| 42.3%

16.3%| 36.7%| 46.9%

11.4% | 40.0%| 48.6%

16.1%| 42.9%| 41.1%

Your overall farm
productivity

Nega
tive
impact

19.4%

21.0%

12.3%

22.5%

16.1%

16.7%

15.2%

13.8%

Nek
ther

50.3%

50.0%

53.1%

41.3%

47.4%

47.9%

48.5%

50.5%

Post
tive
impact

30.3%

29.0%

34.6%

36.3%

36.5%

35.4%

36.4%

35.8%

Your farm profitability

Post
tive
impact

Nega
tive
impact

Nei
ther

25.8% | 49.7%| 24.5%

24.0% | 54.0% | 22.0%

21.0%| 50.6% | 28.4%

30.4%| 41.8%| 27.8%

24.3%| 47.1%| 28.7%

19.1%| 51.1%| 29.8%

24.2% | 48.5% | 27.3%

21.1%| 50.5% | 28.4%

-2018

Your efficiency of water
use

Post
tive
impact

Nega
tive
impact

Nei
ther

20.2%| 35.1%| 44.6%

21.6%| 32.4%| 46.1%

14.5% | 38.6%| 47.0%

22.9%| 24.1%| 53.0%

17.7% | 31.2%| 51.1%

12.2% | 24.5%| 63.3%

11.4%| 31.4%| 57.1%

15.2% | 34.8%| 50.0%

-farm infrastructure modernisation for their farm

Timing of water
delivery to your farm

Post
tive
impact

Nega
tive
impact

Nekr
ther

13.1% | 28.0%| 58.9%

11.7% | 24.3%| 64.1%

9.6% | 28.9%| 61.4%

18.1%| 22.9%| 59.0%

9.9% | 20.4%| 69.7%

10.4%| 16.7%| 72.9%

8.6% | 28.6% | 62.9%

12.3%| 27.2%| 60.5%

Cost of water delivery
to your farm

Post
tive
impact

Nega
tive
impact

Nekr
ther

52.4%| 32.3%| 15.2%

57.0%| 31.0%| 12.0%

50.6%| 33.3%| 16.0%

51.2%| 30.5%| 18.3%

53.2%| 29.5%| 17.3%

46.8% | 40.4%| 12.8%

44.1%| 44.1%| 11.8%

50.9% | 35.5%| 13.6%

While daa were explored to identify whether there were statistically significant differemcegews of impacts of offarm infrastructure investmenbetweenirrigation districts, type of
works undertaken, and whether works were still being completed (see Appdndno significant differences were identified.
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Table 51 Irrigator views about impacts of off -farm infrastructure modernisation for their farm 22015 to

2018
Neither

Overall, how did the offfarm infrastructure investment negatively

FFFSOG X Negatively  or positively Positively
2018 22% | 42w | 36% |
2016 13% 33% 54%

Your farm enterprise as a whole 2015 20% 40% 41%
2018 13% |  28% | 59% |
2016 9% 27% 63%

Timing of water delivery to your farm 2015 10% 30% 59%
2018 20 | 33% | 45% |
2016 12% 39% 49%

Your efficiency of water use 2015 14% 41% 46%
2018 19% |  50% | 30% |
2016 16% 43% 41%

Your overall farm productivity 2015 16% 54% 30%
2018 26% | 50% | 25% |
2016 21% 47% 32%

Your farm profitability 2015 22% 61% 18%
2018 52 | 32% | 15% |
2016 51% 33% 16%

Cost of water delivery to youfarm 2015 51% 35% 14%
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8. QONCLUSIONS

Investments in offarm modernisation have enabled a larger scope of works to be
undertaken earlier than they would otherwise have been for many irrigators. For some,
modernisation works would not have been undertaken at all without grants; for others, they
would have occurred some years later, while there are some who would have undertaken
the same scope of works irrespective of whether or not they had access to a grant.

Interest in modernising is greater amongst those irrigators who are profitable and
expanding their farm enterprise: this means that those who modernise also tend to be
those who are expanding the size of scope of their enterprise, and are somewhat more
likely to also be expanding water use (albeit with only one in five expanding overal wat
use amongst those who invest in modernisation). Overall, 80% of those who modernize do
not expand overall volume of water use, while around 20% do, particularly those who are in
a process of farm expansion. Increases in volume of water use were siradartmon

amongst those who modernize whether or not they receive a grant to assist modernisation
(18% of those who seftinded modernize expand water use compared to 23% of those
receiving a grant). This suggests that expansion of water use would haweeacituthe
absence of grantdf grants enable greater focus on water use efficiency compared te self
funded works, they may facilitate greater overall water use efficiency resulting from
modernisation worksHoweverexamining the relative water use efiéncies achieved

through selffunded versus granassisted modernisation activities is outside the scope of
this report, so it cannot be confirmed whether this has actually been the case.

Onfarm modernisatior; whether selffunded or done with assistaedrom a grant; is

typically associated with positive outcomes for a large majority of irrigators, in terms of farm
productivity and production, and being associated with more positive farm outcomes and
wellbeing of farmers. Offarm modernisation is moreften associated with neutral

outcomes than positive or negative, likely reflecting fewer direct impacts on individual
irrigators in many cases.

While many irrigators have future intentions to modernise, there are mixed views about
whether irrigators arawilling to exchange water entitlements for grants in future,
particularly amongst those with relatively lower farm expenditure on water. Those who
operate larger farms and younger irrigators were more likely to intend to modernise. Given
that more profiteble farmers are most likely to have modernised in the past, it is likely that
future investment in grants may successfully bring forward modernisation if targeted to
those who are likely to have greater difficulty in selihding works; particularly those

making a loss on the farm, smaller farmers and those earning more incorfeoft;

however it is questionable whether targeting grants to less profitable farmers is overall the
most effective approach to achieving reduced irrigation water use per uigotultural
production and transfer of entitlements for use in environmental watering.
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10. APPENDIX: TESOB STATISTICAL SKHEANCE

This appendix provides findings from tests of statistical significance used to ideh&fg
some groups of irrigators differed significantly to others in their behaviour or perceptions
related to modernisation. Three types of test were used to identify statistical association:

1 Pearson chi square test. This test was used to identify whebieze were significant
differences between two categorical variables. For example, this was used to identify
if engagement in modernization was different for irrigators living in different
irrigation districts.

1 KruskaWallis H test. This test was usedevé (i) a categorical variable and (ii) an
ordinal or nonnormally distributed continuous variable were being analysed. This
identified whether different categories of people had differing distributions of
results for the ordinal/continuous variable

T {LISFENXYIYyQa O2NNBfFGAZ2Y (Sade ¢KA&a GSad gl
G662 QGFINAFIOGESE 6KSNBE 020K 6SNBE 2NRAYIFfkO2Yy
LINBFSNBYyOS (G2 tSIFENBR2YyQa O2NNBfFOGA2Y a Ay

normally distibuted in nature, meaning it was more appropriate to use a-non
parametric than a parametric test.

1 Independent samplestest. This test was used to compare distribution of a
continuous variable between two independent groups.

The following tables provideesults of statistical tests, including the names of the variables
examined, the type of statistical test used, and the findings, with both effect size-and p
values reportedThe tables have the same numbering as their equivalents in the main
report, to emable easy matching of tables in the Appendix to the descriptive data presented
in the report.

Where statistical results were significant at the 5% level, the table is shaded to indicate a
significant statistical difference was identifiddis importantto note that due to small
sample sizes, there is a high risk of Type Il statistical error (in which there is a significant
relationship but it is not identified in statistical significance testing due to lower sample
sizes).
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Table A4 Sodo-demographic characteristics of irrigators

Located within Basin
compared to outside Basin

Northern Basin compared to
Southern Basin

Irrigation areas (compared GMID, MIL,
other NSW/VIC irrigation districts, those in
Southern Basin not in irrigation disicts)

Effect Effect

Variable Test size | p-value Test size p-value Test Effect size p-value
Household income % earned offfarm Pearson Pearson Pearson

chi-square 2.13 0.712| chisquare 4.19 0.839| chisquare 27.61 0.277
Off-farm work undertaken byirrigator Pearson Pearson Pearson

chisquare .793 0.851| chisquare 1.25 0.974 | chisquare 35.29 0.009
Irrigator gender Pearson Pearson Pearson

chisquare| 31.51| <0.000| chisquare 34.68 <0.000| chisquare 169.99 <0.000
Irrigator age Pearson Pearson Pearson

chisquare| 43.19| <0.000| chisquare 54.97 <0.000| chisquare 64.82 <0.000
General health status of irrigator Pearson Pearson Pearson

chisquare 6.01 0.049 | chisquare 9.85 0.043| chisquare 7.09 0.852
Household financial stress last 12 months Pearson Pearson Pearson

chisquare| 0.790 0.374| chisquare 14.14 0.001 | chisquare 13.35 0.038
Formal educational attainment Pearson Pearson Pearson

chisquare| 0.457 0.499| chisquare 2.57 0.276 | chisquare 69.78 <0.000
Likelihood of retiring from work in the next 5 Pearson Pearson Pearson
years chisquare| 1025.4| <0.000| chisquare| 1041.2| <0.000| chisquare 197.68 <0.000

Table A5 Irrigation water sources z by irrigator location

Located within Basin compared to outside

Northern Basin compared to Southern Basin

Irrigation areas (compared GMID, MIL,

Basin other NSW/VIC irrigation districts, those
in Southern Basin not in irrigation
districts)
Effect
Test Effect size p-value Test Effect size p-value Test size p-value

Irrigation water sources

(irrigation, pumping, Pearson Pearson Pearson

groundwater) chi square 75.6 <0.000 chi square 128.3 <0.000 chi square 368.6 <0.000
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Table A6 Irrigation water sources z participation of Basin irrigators in irrigation modernisation activity

Proportion of onfarm irrigation infrastructure modernised since
Modernisation of onfarm irrigation infrastructure since 2008 2013

Test Effect size p-value Test Effect size p-value
Irrigation water sources
(irrigation, pumping, Pearson Pearson
groundwater) chi square 17.6 0.002 chi- square 12.6 0.126

Table A7 Irrigation water sources z by farm type and size
Farm type Gross value of agricultural production 2017 Farm seHreported 3-year profitability
18

Test Effect size p-value Test Effect size p-value Test Effect size p-value
Irrigation water sources
(irrigation, pumping, Pearson Pearson Pearson
groundwater) chi- square 19.6 0.033  chi square 19.9 0.030 chisquare 4.0 .367

Table A8 Irrigation water sources z by farm water use characteristics

% farm expenditure on irrigation water Volume of irrigation water used in 20118 water year
Test Effect size p-value Test Effect size p-value
Irrigation water sources
(irrigation, pumping, Pearson Pearson
groundwater) chi square 35.83 <0.000 chi square 29.36 <0.000
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Table A9 Ownership and purchase of irrigation water: use of entittements and market purchase by irrigator location

% 201718 Located within Basin compared to outside Northern Basin compared to Southern Basin Irrigation areas (compared GMID, MIL,

irrigation water Basin other NSW/VIC irrigation districts, those it

FTNR Y X Southern Basin not in irrigation districts)

Test Effect size p-value Test Effectsize p-value Test Effect size p-value
owned Kruskal Wallis 12.862 0.000 Kruskal Wallis 13.400 0.000 Pearson
entitlements H H chi-square 153.57 <0.000
allocation Kruskal Wallis 61.927 0.000 18.598 0.000 Pearson
bought on H chi-square
temporary Kruskal Wallis
market H 150.88 <0.000
leased Kruskal Wallis 0.354 0.552 Kruskal Wallis 0.912 0.340 Pearson
entitlements H H chi-square 28.81 0.227
Kruskal Wallis 2.530 0.112 Kruskal Wallis 1.703 0.192 Pearson
other sources H H chi-square 66.33 <0.000
Table A10 Ownership and purchase of irrigation water: use of entitlements and market purchase by participation in irrigation modernisat ion activity
% 201718 Modernisation of onfarm irrigation infrastructure since 2008 Proportion of on-farm irrigation infrastructure modernised since 2013
irrigation water
T NR Y X
Test Effect size p-value Test Effect size p-value

owned 20.04 0.01 { LISF NXI y¢ -0.025 0.671
entitlements Pearson chsquare
allocation bought Pearson chsquare 31.39 <0.000 { LIST NXYI .265 0.000
on temporary
market
leased Pearson chsquare 10.15 0.255 { LIST NXYI .145 0.038
entitlements
other sources Pearson chsquare 10.35 0.241 { LIST NXYI 147 0.043
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Table A11 Ownership and purchase of irrigation water: use of entittlements and market purchase by farm type and size

% 201718 Farm type Gross value of agricultural production 20118 Farm selreported 3-year profitability
irrigation water
FTNR Y X

Test Effect size p-value Test Effect size p-value Test Effect size p-value
owned Pearson chi ~ 35.07 0.020 { LIS NXYI { LIS NXI 0.089 0.104
entitlements square Rho 0.077 0.16 Rho
allocation Pearson chi  43.44 0.002 { LIS NI { LIS NXI 0.096 0.122
bought on square Rho Rho
temporary
market 0.344 <0.000
leased Pearson chi  21.70 0.357 { LIS NXI { LIS NXI 0.090 0.168
entitlements square Rho 0.249 <0.000 Rho

Pearson chi ~ 34.38 0.024 { LIS NXYI { LIS NXI -0.080 0.234
other sources square Rho -0.082 0.227 Rho

Table A12 Ownership and purchase of irrigation water:  use of entittements and market purchase by farm water use characteristics

% farm expenditure on irrigation Source of majority of irrigation water  Volume of irrigation water used in 20%7

water used in 201718 18 water year
%2017My A NNA I GA2Yy Test Effect size p-value Test Effect size p-value Test Effect size p-value
owned entitlements { LIS N> 0.147 0.011 Pearson chi 18.87 0.016 { LIS NY

Rho square Rho 0.044 0.448
allocation bought ontemporary { LIS N> 0.116 0.080 Pearson chi 11.57 0.172 { LIS NY
market Rho square Rho 0.382 <0.000
leased entitlements { LIS NX -0.042 0.553 Pearson chi 3.75 0.879 { LIS NXY

Rho square Rho 0.180 0.01
Other sources { LIS NX -0.121 0.097 Pearson chi 24.43 0.02 { LIS NXY

Rho square Rho 0.118 0.11
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Table A13 Irrigation water use change and market activity  z by irrigator location

Change in irrigation water use since 201 Located within Basitompared to

Northern Basin compared to Southern

Irrigation areas

(decreased, stayed about the same, outside Basin Basin
increased) Effect p- p- Effect p-
Test size value Test Effectsize value Test size value
Pearson chi squar¢ 18.23 <0.000 Pearson chi squart 18.52 0.001 Pearson chisquare 34.72 0.001
In the Bought new water Pearson chi squart Pearson chi squart Pearson chi squart
last 12 entitlements 22.64 <0.000 33.13 <0.000 63.13 <0.000
months,  Sold/ transferred some/ all  Pearson chi squart Pearson chsquare Pearson chi squart
A NNJR 3 entitlements 24.37 <0.000 33.98 <0.000 72.70 <0.000
Sold water allocation on Pearson chi squart Pearson chi square Pearson chi squart
temp market 82.01 <0.000 94.64 <0.000 120.31 <0.000
Carried water over from Pearson chsquare Pearson chi square Pearson chi squart
201617 to next water year 103.61 <0.000 134.35 <0.000 214.36 <0.000
Carried water over from Pearson chi squart Pearson chi square Pearson chi squart
201718 to next water year 77.61 <0.000 98.57 <0.000 162.88 <0.000
Table Al14 Irrigation water use change and market activity  z participation of Basin irrigators in irrigation modernisation activity
Modernisation of onfarm irrigation infrastructure Proportion of onfarm irrigation infrastructure
since 2008 modernised since 2013
Test Effect size  p-value Test Effect size p-value
Change in irrigation water use since 2013 (decreased Pearson chi squart 7.58 0.108 Pearson chi 16.48
stayed about the same, increased) square 0.036
In the Ie}st 12 Bought new waterentitlements Pearson chi squart 9.54 0.049 Pearson chi 12.50
YZ2YUKaz A square 0.130
Sold/ transferred some/ all Pearson chi squart 9.59 0.048 Pearson chi 4.62
entitlements square 0.797
Sold water allocation on temp Pearson chi squart 6.39 0.172 Pearsorchi 3.54
market square 0.896
Carried water over from 20187  Pearson chi squart 10.25 0.036 Pearson chi 16.61
to next water year square 0.034
Carried water over from 201-48  Pearson chi squart 6.04 0.196 Pearson chi 14.89
to next water year square 0.061
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Table A15 Irrigation water use change and market activity ~ z by farm type and size

Farm type Gross value of agricultural production Farm seHlreported 3-year profitability
2017-18
Test Effect size  p-value Test Effect size  p-value Test Effect size  p-value

Change in irrigation water use since Pearson chi 19.57 0.034 Pearson chi 16.07 0.098 Pearson chi 11.42
2013 (decreased, stayed about the square square square
same, increased) 0.022
Inthe last 12  Bought new water Pearson chi 14.34 0.158 Pearson chi 19.06 0.039 Pearson chi 6.46
months, entitlements square square square 0.167
ANNAR 3| (G Sold transferred Pearson chi 12.63 0.245 Pearson chi 11.51 0.320 Pearson chi 3.65

some/ all square square square

entitlements 0.455

Sold water allocation Pearson chi 24.64 0.006 Pearson chi 9.70 0.468 Pearson chi 457

on temp market square square square 0.335

Carried water over Pearson chi 32.15 <0.000 Pearson chi 22.70 0.012 Pearson chi 8.01

from 201617 to next square square square

water year 0.091

Carried water over Pearson chi 22.41 0.013 Pearson chi 24.90 0.006 Pearson chi 9.61

from 201718 to next square square square

water year 0.047

86



10. APPENDIX: TESIS SATISTICAL SIGNIFIGEN
.________________________________________________________________|

Table A16 Irrigation water use change and market activity

Z by farm water use characteristics

% farmexpenditure on irrigation

Source of majority of irrigation water used in  Volume of irrigation water used in 20318

water 201718 water year
Test Effect size p-value Test Effect size p-value Test Effect size p-value
Change in irrigation water use Pearson 2.19 0.902 Pearson chi 6.23 0.183 Pearson chi 17.25 0.028
since2013 (decreased, stayed chi square square square
about the same, increased)
In the Bought new water  Pearson 10.99 0.089  Pearson chi 26.71 <0.000 Pearson chi 14.24 0.076
last 12 entitlements chi square square square
months,  Sold/ transferred Pearson 9.23 0.161  Pearson chi 9.59 0.048 Pearson chi 18.95 0.015
irrigator  some/ all chi square square square
X entitlements
Sold water Pearson 14.18 0.028  Pearson chi 16.80 0.002 Pearson chi 18.85 0.016
allocation on temp  chi square square square
market
Carried water over Pearson 22.28 0.001  Pearson chi 36.76 <0.000 Pearson chi 35.75 <0.000
from 201617 to chi square square square
next water year
Carried water over Pearson 14.90 0.021 Pearson chi 19.67 0.001 Pearson chi 28.78 <0.000
from 201718 to chi square square square

next water year
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Table A17 Reasons and mechanisms for increasing volume of irrigation water used

Purchase of additional Irrigation of a More intensive Change in type of
water entitements  larger area of land irrigation ofland  crops/ pasture

If the total volume of irrigation water used on your Greater use of
farm increased was the increase due to any of the  temporary water

following?

you already
irrigated

grown

Located within Basin compared Test

Pearson chi square

Pearson chi square

Pearson chi square

Pearson chi

Pearson chi square

to outside Basin square

Effect size 15.34 0.281 7.395 0.003 2.274

p-value <0.000 0.596 0.007 0.958 0.132
Northern Basin compared to Test Pearson chi square  Pearson chi square Pearson chi square Pearson chi Pearson chi square
Southern Basin square

Effect size 18.88 0.376 7.43 1.70 2.66

p-value <0.000 0.829 0.024 0.427 0.265
Comparison of those who self  Test Pearson chi square  Pearson chi square Pearson chi square Pearson chi Pearson chi square
funded modernization versus square
received a grant Effect size 32.20 5.81 5.78 2.38 3.27

p-value <0.000 0.325 0.328 0.794 0.659

Note: there is no Table A18 as the equivalent table in the main body of the report did not have associated testingicélssagisificance of associations
between variables reported in the table.
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Table A19 Mean farm expenditure by expenditure type z by irrigator location

Located within Basin compared to

Northern Basin compared to Southerr Irrigation areas (compared GMID, MIL,

outside Basin Basin other NSW/VIC irrigation districts, those
in Southern Basin not in irrigation
districts)
Effect Effect Effect
Test size  p-value Test size p-value Test size p-value
Average Water for irrigation Kruskaiwallis 44.54 <0.000 KruskalWwallis 15.38 <0.000 Pearson chi square 356.62 <0.000
expenditure  Electricity/ power Kruskalwallis 4.29 0.038 KruskalWallis 0.013 0.908 Pearson chi squar¢ 16.27 0.996
in 201718 Contractors KruskalWallis 7.46 0.006 Kruskalwallis 0.001 0.978 Pearson chi square 21.78 0.905
2y X Salaries/ wages Kruskalwallis 20.86 <0.000 Kruskaiwallis 0.751 0.386 Pearson chi squar¢ 27.87 0.934
Fuel (petrol, diesel, gas’ Kruskalwallis 0.18 0.670 KruskaWallis 1.08 0.299 Pearson chi squar¢ 22.87 0.852
Other inputs (e.g. feed, KruskalWallis KruskalWallis Pearson chi square
fertilizer, chemicals,
seed) 0.02 0.899 0.759 0.384 47.04 0.613

Table A20 Mean farm expenditure by expenditure type

Z participation of Basin irrigators in irrigation modernisation activity

Modernisation of onfarm irrigation infrastructure

Proportion of onfarm irrigation infrastructure

since 2008 modernised since 2013
Test Effect size p-value Test Effect size p-value
Average expenditure Water for irrigation Kruskal Wallis F 6.45 0.040 { LIS NXI 0.049 0.415
in2017my 2 Yy X Electricity/ power Kruskal Wallis F 4.69 0.096 { LIS NXI 0.006 0.920
Contractors Kruskal Wallis F 2.15 0.342 { LIS NXI 0.164 0.012
Salaries/ wages Kruskal Wallis F 0.60 0.740 { LIS NXI 0.233 0.000
Fuel (petrol, diesel, gas) Kruskal Wallis 0.13 0.937 { LIS NXI 0.131 0.028
Other inputs (e.g. feed, Kruskal Wallis 0.66 0.718 { LIS NX'I -0.054 0.373

fertilizer, chemicals, seed)
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Table A21 Mean farm expenditure by expenditure type

Z by farm type and size

Farm type Gross value of agricultural production Farmself-reported 3-year profitability
201718
Effect Effect Effect

Test size p-value Test size p-value  Test size p-value
Average Water for irrigation t SENE2Y Q& 25917 0.012 { LISI NX I -.183 0.001 { LISI NXI -0.074  0.195
expenditure  Electricity/ power t SINE2Yy Q& 22258 0.017 { LISI NX I -.164 0.003 { LISI NXI -0.115  0.041
in 201718  Contractors t SFNE2Y Q& 173.62 0.014 { LISI NX I .185 0.003 { LISI NXI 0.076  0.220
2y X Salaries/ wages t SFNE2Y Q& 17863  0.149 { LISI| NX I 523 0.000 { LIS NXI 0.219  0.001
Fuel t S NE2Yy Q& 29201 <0.000 { LISI NX I -.136 0.015 { LIS NX I -0.055  0.325
Other inputs t SFNER2y Qa 33839 0.016 { LISI NX I .244 0.000 { LIS NXI 0.039  0.500

Table A22 Mean farm expenditure by expenditure type

Z by farm water use characteristics

Source of majority of irrigation water used in 201178

Volume of irrigation water used in 20118 water year

Test Effect size p-value Test Effectsize p-value
Average Water for irrigation Kruskal Wallis F 34.69 <0.000 { LIST NXI 0.119 0.047
expenditure in  Electricity/ power Kruskal Wallis F 7.66 0.022 { LIS NXYI -0.069 0.246
2017my 2 Y Contractors Kruskal Wallis - 0.76 0.684 { LIS NMb 0.103 0.111
Salaries/ wages Kruskal Wallis F 9.15 0.010 { LIS NXYI 0.201 0.003
Fuel (petrol, diesel, gas) Kruskal Wallis F 3.08 0.214 { LIS NXYI -0.030 0.611
Other inputs (e.g. feed, Kruskal Wallis F 2.79 0.248 { LIS NXYI 0.155 0.010

fertilizer, chemicals, seed)
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Table A23 Engagement in modernisation of on -farm irrigation infrastructure  z by irrigator location

Located within Basin compared to outside  Northern Basin compared to Southern Basin Irrigation areas (compare@&MID, MIL,

Basin other NSW/VIC irrigation districts, those
in Southern Basin not in irrigation
districts)
Effect
Test Effect size p-value Test Effect size p-value Test size p-value

Modernisation of on Pearson 44.93 <0.000 Pearson 63.65 <0.000 Pearson 69.88 <0.000
farm irrigation chisquare chisquare chisquare
infrastructure since
2008
Proportion of onfarm Pearson 3.29 0.511 Pearson 5.34 0.721 Pearson 45.61 0.001
irrigation chisquare chisquare chisquare
infrastructure
modernised since
2013

Table A24 Engagement in modernisation of on -farm irrigation infrastructure  z by farm type and size

Farm type Gross value of agricultural production 2017 Farm seHlreported 3-year profitability
18
Test Effect size p-value Test Effect size p-value Test Effect size p-value
Modernisation of on Pearson 16.39 0.089 Pearson 36.81 <0.000 Pearson 6.25 0.181
farm irrigation chi chisquare chisquare
infrastructure since square
2008
Proportion of onfarm Pearson 39.31 0.006 Pearson 39.21 0.006 Pearson 10.18 0.25
irrigation infrastructure chi- chi-square chi-square

modernised since 2013 square
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Table A25 Engagement in modernisation of on -farm irrigation infrastructure  z by farm water use characteristics

% farm expenditure on irrigation water Sourceof majority of irrigation water used in ~ Volume of irrigation water used in 20218
201718 water year
Test Effect size p-value Test Effect size p-value Test Effect size p-value
Modernisation of Pearson  6.54 0.365 Pearson chi  17.55 0.002 Pearson chi  30.96 <0.000
on-farm chisquare square square
irrigation
infrastructure
since 2008
Proportion of on Pearson 15.45 0.218 Pearson chi  12.62 0.126 Pearson chi  44.08 <0.000
farm irrigation chisquare square square
infrastructure
modernised since
2013

Table A26 Engagement in modernisation of on -farm irrigation infrastructure  z by socio-demographic characteristics

Irrigator age Formal educational attainment Proportion of household income earned off
farm
Test Effect size p-value Test Effect size p-value Test Effect size p-value
Modernisation  Pearson chi  8.56 0.381 Pearsonchi  4.75 0.093 Pearson chi  9.91 0.271
of on-farm square square square
irrigation
infrastructure
since 2008
Proportion of Pearson chi  22.93 0.116 Pearson chi  4.69 0.320 Pearson chi  24.25 0.084
on-farm square square square
irrigation
infrastructure
modernised
since2013
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Table A27 Modernisation of on -farm irrigation areas since 2008 z type of modernisation works undertaken

Land Improve- Converting Upgrade  Upgrade  Conver Upgrade  Conver Upgrade Introduc- Improved Other
forming ment of from existing metering  sion from of existing  sion to of existing tion of irrigation  modern
(including  farm drain manual to autom- surface to overhead drip- drip- fertigation channels isation
laser reuse automated ated overhead irrigation based based (injection of  to reduce of on-
levelling, systems irrigation control irrigation systems irrigation irrigation fertiliser leakage farm
bankless (e.q. control systems system system into water
channel improving systems irrigation infrastr
irrigation capturing system) ucture
systems)  water run-
off for
reuse)
Located within Basin ~ Test Pearson chgquare
compared to outside  Effect
Basin size 68.97 35.88 27.19 12.22 25.93 19.05 15.17 14.77 12.54 9.78 86.28 16.88
p-value <0.000 <0.000 <0.000 0.007 <0.000 <0.000 0.002 0.002 0.006 0.021 <0.000 0.001
Northern Basin Test Pearson chgquare
compared to Southern Effect
Basin size 86.03 46.39 41.80 27.33 74.46 27.72 23.61 28.46 20.11 23.27 117.76 27.21
p-value <0.000 <0.000 <0.000 <0.000 <0.000 <0.000 0.001 <0.000 0.003 0.001 <0.000 <0.000
Irrigation areas Test Pearson chgquare
(compared GMID, MIL, Effect
other NSW/VIC size 169.89 73.51 97.45 108.79 69.79 63.79 75.79 92.15 52.14 120.43 186.05 55.12
irrigation districts, p-value
those in Southern
Basin not inirrigation
districts) <0.000 <0.000 <0.000 <0.000 <0.000 <0.000 <0.000 <0.000 <0.000 <0.000 <0.000 <0.000
Comparison of those  Test Pearson chsquare
who self-funded Effect
modernization versus size 355.37 330.08 262.95 191.24 341.85 104.33 98.48 149.19 138.58 144.60 230.09 169.41
received a grant p-value <0.000 <0.000 <0.000 <0.000 <0.000 <0.000 <0.000 <0.000 <0.000 <0.000 <0.000 <0.000

Note: there is no Table28 as the equivalent table in the main body of the report did not have associated testing of statistical significanceatfassoc
between variables reported in the table.
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Table A29 Comparing impacts of on -farm modernisation on the farm overall with perceptions of specific
impacts of modernisation, Basin irrigators

Impact on farm overall

Test Effect size p-value
Your farm profitability { LIS NXYIyQa NO.728 <0.000
Your overallfarm { LIS NXYIyQa N <0.000
productivity ¢ since works
were completed 0.799
Your irrigation water costs  { LIS NX¥ I y Qa N 0.455 <0.000
Your farm debt levels { LIS NXYI yQ&a NO0.282 <0.000
Your efficiency of wateruse { LIS N¥ I y Qa N 0.607 <0.000
Timing ofwater deliveryto  { LISt NXY I y Qa N <0.000
your farm 0.555
Electricity/power costs { LIS NXYI yQ& N 0.200 0.003
Your onfarm workload { LIS NXYI yQ& N0.504 <0.000

Table A30 Farm management changes made in the 12 months prior to completing the survey

In the last 12 months have
you done any of the

Modernisation of onfarm irrigation

infrastructure since 2008

Proportion of onfarm irrigation
infrastructure modernised since 2013

following on your farm Effect Effect
business? Test size p-value Test size p-value
_Dgcreased the area of land Pearson chi 2577 <0.000 Pearson chi 17.88 0.12
irrigated square square
!ngreased the area of land Pearson chi 17.83 0.007 Pearson chi 46.61 <0.000
irrigated square square
Decreased the volume of Pearson chi Pearson chi
irrigation water used on my square 33.11 <0.000 square 12.11 0.44
land
Increased the volume of Pearson chi Pearson chi
irrigation water used on my square 23.40 0.001 square 32.39 0.001
land

Pearson chi 497 0.640 Pearson chi 1012 0.605
Purchased new land square square
Expanded the area | farm Pearson chi Pearson chi
through leasing or square 5.58 0.472 square 17.98 0.116
sharefarming
F_’roduc_e_d more per hectare Pearson chi 15.23 0.019 Pearson chi 24.95 0.015
(intensification) square square
Reduced stock duto Pearson chi 5.92 0432 Pearson chi 1057 0.566
drought square square
Reduced amount produced Pearson chi Pearson chi
per hectare compared (de square 10.92 0.091 square 18.88 0.092
intensified production)
Increased the hours | worked Pearson chi 11.40 0077 Pearson chi 2753 0.006
on the farm square square
Reduced the hours | worked Pearson chi 13.51 0036 Pearson chi 12.28 0.423
on the farm square square
Re(_jl_Jced use of mpgts e.g. Pearson chi 12.69 0.048 Pearson chi 16.56 0167
fertiliser, fuel, chemicals square square
Redl_Jced use of profes_smnal Pearson chi 14.69 0023 Pearson chi 771 0.807
services e.g. agronomist, vet square square
Invested in major new farm Pearson chi Pearsorchi-
machinery, tech or square 36.00 <0.000 square 11.68 0.472
infrastructure
Reduced employees or Pearson chi Pearson chi
contractors working on my square 38.75 <0.00 square 55.59 0.211

farm (if applicable)

94



10. APPENDIX: TESOB STATISTICAL SIHSEANCE
._________________________________________________________________

Table A31 Barriers to farm business performance experienced in last three years

Proportion of onfarm irrigation
Modernisation of onfarm infrastructure modernised since
irrigation infrastructure since 2008 2013

% Basin irrigatorseporting this was a
large barrier to managing and

developing their farm they wanted to Effect Effect
in the last three years Test size p-value Test size p-value
Drought Kruskal Wallis - 10.08 0.006 { LISt NXY'I 0.091  0.109
Lack of reliable power Kruskal Wallis -~ 552  0.063 { LIS NI 173 0.034
Lack gf' access to threghase Kruskal Wallis - 5.64 0.06 { LIS NI 132 0.022
electricity
Lack of demand for the goods you o iwalis -~ 179 0407 'SP NP 5030 0605
produce
Falling prices for the goods you kuskalwalis -~ 851 0014 P NMYE 6080 0141
produce
Too many regulations KruskaWallis H 588 0.053 { LISI NXI 0.045  0.040
High price of temporary water Kruskal Wallis - 49.68 <0.000 { LISI NI 0.142  0.012
Increases in costs associated with you { LS NXYE
water entitlement (water delivery Kruskal Wallis - 60.04 <0.000 0.068 0.234
charges and/or fixed charges)
Rising costs of electricity or gas Kruskal Wallis - 23.93 <0.000 { LISI NXY'I 0.069  0.224
isi ' LIS NI
Rising costs of inputs other than water . o woicr 1267 0002 0116  0.041
& electricity e.g. fertiliser, fuel
Difficulty obtaining labour Kruskal Wallis -~ 7.26  0.027 { L3St NX'F 0.089  0.120
' LIS NI
Lack of land available to purchase o\ o wais k- 9.047 0007 0134  0.019
lease for farm expansion
Small size of my farm Kruskal Wallis -~ 0.156  0.925 { LISI NXI 0046  0.424
' LIS NI I
Reduced water allocation forone or /v walis - 5226 <0.000 0127  0.026
more seasons
Difficulty transporting produce to Kruskal Wallis - 10.04 0007 ¢ "N 6164 0.004
market
' i LIS NI I
Lack ofavailable water allocationto  ER o waiie 4208 <0000 0.184  0.001
purchase on the water market
Lack of adequate telecommunications { LIS NI
infrastructure e.g. lack of phone or Kruskal Wallis - 12.67 <0.000 0.154 0.007
internet coverage
Inability to fully use farm { LIS+ NXYI
infrastructure, e.g. not getting full Kruskal Wallis -~ 12.67  0.002 0.113  0.049
productivity from infrastructure or
machinery
Difficulty accessing affordable finance Kruskal Wallis - 853 0.014 { LISI NXYI 0.075 0.191
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Table A32 Future farming intentions

Modernisation of onfarm Proportion of onfarm irrigation
irrigation infrastructure since infrastructure modernised since
2008 2013
% who were likely to do this in the next Effect Effect
five years Test size p-value Test size p-value
Retire from farming Kruskal 120 0549 CHSENY 6000 0.006
Wallis H rho
Leave farming for reasons other than Kruskal { LISI N2
retirement Wallis H 3.82 0.148 rho 0.011 0.889
. Kruskal { LIS N2
Expand my farnbusiness Wallis H 12.36 0.002 ho 0.229 0.003
Downsize my farm business Kruskal = 331 o191 (PN 5194 0138
Wallis H rho
. . Kruskal { LIST N2
Change my enterprise mix Wallis H 7.63 0.022 ho -0.029 0.705
. . _ Kruskal { LIS N2
De-intensify production Wallis H 3.53 0.171 rho -0.048 0.529
. . Kruskal { LIS N2
Intensify production Wallis H 13.32  0.001 . 0.284 <0.000
Seek additional offarm work Kruskal 559 9746 L LSFNY 5094 0218
Wallis H rho
Purchase land some distance fromy Kruskal { LIS N2
current land to reduce climateelated Wallis H 2.45 0.294 rho 0.121 0.111
risk
Purchase land some distance from my Kruskal { LIS N2
current land for other reasons Wallis H 251 0.286 rho 0.053 0487

Table A33 Confidence in ability to farm successfully

Modernisation of onfarm %on-farm irrigation infras
irrigation infrastructure since 2008 tructure modernised since 2013

When | think about my farm over the Effect p- Effect
YSEG TS¢ &SINBRI L Test size value Test size  p-value
XL OFly | OKAS@S (K! Pearson chi { LIS NI
my farm square 17.16 0.144 o 0110  0.052
XI._ .OI- y YSSu Yé Tl Pearson chi 2307 0027 { LIS NI 0103  0.068
objectives square rho
XL OFy YI d&isian&Ka®oulNJ Pearson chi { LIS NI
farm management e.g. stocking, crop square 36.63 <0.000 rho 0.058 0.309
timing
XL OFly KFYyRtS OKI» Pearson chi { LIS NI
conditions on the farm square 1773 0124 rho 0.075  0.187
XL OFy O2 Ind6stdiffSultt Pearson chi { LIS NI
conditions e.g. drought, pest outbreaks square 9.58  0.653 rho 0.025  0.664
XL OFyYy YFAYGEAY I Pearson chi { LIS NI
of vegetation, land & water on my farm square ey DO rho 0053 0350
X Y &kills and education are adequate Pearson chi { LISt N3
for the needs of my farm business square 19.430.079 tho 0027 0630

imisti i Kruskal Wallis F LIS NI
| feel optimistic about my farming 254 0.281 { 0150 0008
future rho

[ i Kruskal Wallis LIS | NJ
When | think about how my farms ruskal Wallis ko o ) o0 { 0.075  0.078
going, | feel good rho
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Table A34 Farm financial performance

Proportion of onfarm irrigation

Modernisation of onfarm irrigation infrastructure modernised since
infrastructure since 2008 2013
% who agreed or reported specific Effect
condition Test Effect size  p-value  Test size p-value
My farm business is under a lot of Kruskal 13.778 0.001 { LIS NX 0.034 0.426
financial stress at the moment Wallis H rho
| am satisfied with my farm business Kruskal 7.185 0.028 { LIST N 116 0.007
performance Wallis H rho
Low Commodity prices are making it Kruskal 0.373 0.830 { LIS | N& -0.041 0.348
very difficult to keep my farm viable Wallis H rho
Kruskal 16.977 0.000 { LIS NX .106 0.016
Farm loss/profitability Wallis H rho
Kruskal 10.823 0.004 { LIS NX .168 0.000
Ability to service farm debt Wallis H rho
Kruskal 2.534 0.282 { LIS NX 0.010 0.814
Farm cash flow Wallis H rho

Table A35 Wellbeing of irrigators by modernisation activity

Modernisation of onfarm irrigation Proportion of onfarm irrigation
infrastructure since 2008 infrastructure modernised since 2013
Effect p- Effect
Test sizé value'  Test size p-value
Global life Independent samples 3.16 0.076 { LIS NXYI -0.009 0.837
satisfaction t-test 15.6  <0.000
Personal Independent samples 12.89 <0.000 { LIS NXYI 0.024 0.593
Wellbeing Index t-test 27.69 <0.000
Satisfaction with Independent samples 4.59 0.033 { LIST NXYI 0.020 0.643
standard of living t-test 17.72  <0.000
Satisfaction with Independent samples 241  0.122 { LISt NXFI 0.014 0.738
what achieving in t-test 11.73  0.001
life
Satisfaction with Independent samples 19.64 <0.000 { LIS NXYI 0.011 0.804
feeling part of t-test 25.78 <0.000
community
Satisfaction with Independent samples 1.88 0.171 { LIS NXYI 0.015 0.733
future security t-test 4.26 0.041

1¢2L) NBg 2F Ol fdzS& AYRAOFIGSE FAYyRAYy3IA 27F O 2fivhddd Mddardsgtior? Bottofin
rowA YRAOI 1S4 FAYRAy3da 2F O2YLI NRaA2Y 2F (K2aS 6K2 RARY
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Table A36 Effectiveness of grants in triggering on -farm modernisation activity — z by irrigator location

Located withinBasin compared to outside

Northern Basin compared to Southern

Irrigation areas (compared GMID,

Basin Basin MIL, other NSW/VIC irrigation
districts, those in Southern Basin no
in irrigation districts)
Effect
Test Effect size p-value Test Effect size  p-value Test size p-value
| would not have done any of  KruskalWallis H 0.149 0.700 Kruskawallis H 4.72 0.030 Pearson chi 23.29 0.466
the works without the grant square
LT L RARYyQ(d NI KruskaWwallis H 0.026 0.871 KruskaWwallis H 0.41 0.520 Pearson chi 38.24 0.144
would have still done the square
works, but it would havetaken
a lot longer
The grant let me do more KruskaiWallis H 2.56 0.109 Kruskawallis H 4.73 0.030 Pearson chi 10.53 0.957
modernisation works than | square
would have otherwise
| would have done all the KruskaiWallis H 1.16 0.281 Kruskawallis H 1.74 0.187 Pearson chi 22.93 0.818
g2N)l a SOSy AT square

a grant to help

Table A37 Effectiveness of grants in triggering on -farm modernisation

activity z by farm type and size

Farm type Gross value of agricultural production Farm selfreported 3-year profitability
201718
Effect
Test size p-value Test Effect size p-value Test Effect size p-value

| would not have done any of the works Pearson chi 42.34 0.067 { LIS NX -0.062 0.507 { LIS NX -0.116 0.210
without the grant square rho rho
LT L RARYQl NBOSAQD Pearson chi 26.50 0.650 { LIS N 0.091 0.330 { LIS NX -0.018 0.846
done the works, but it would have taken square rho rho
a lot longer
The grant let me do more modernisation Pearson chi 26.46 0.383 { LIS NX 0.049 0.606 { LIS NX -0.021 0.822
works than | would have otherwise square rho rho
| would have done all the works even if | Pearson chi 31.46 0.393 { LIS NX 0.142 0.126 { LIS NX 0.110 0.234
KFERY Qi NBQ®heHSR | square rho rho
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