4  Analysing path dependence in farms

4.1. Introduction

In the previous chapter | described the researslydeind methods associated with a
conceptual model for characterising constraintd@esision-making in farms.
Characterising constraints requires analysis ati@iships among multiple dimensions
of constraints. This includes consideration of lammstraints, as defined from different
domains in the literature (i.e. farm control theanyages and value chain functions),
intersect in the farm. This also includes consitienaof how constraints influence each
other dynamically and cumulatively (i.e. criticahctures and reinforcing mechanisms).

These two elements provide the backbone for arsalliat is described in this chapter.

The analysis is offered here in three parts. Hirdéscribe the relevant characteristics of
the farms and producers who participated in theaneh. Second, | consider the
patterns in relation to intersections among dim@msbf constraints and highlight
insights that can be derived from patterns thatrgeerhird, | describe the cumulative
and dynamic relationship among constraints thraragisideration of critical junctures

and reinforcing decisions that flow from them.

I then focus on a number of implications that cardbrived from this analysis of

constraints. In the next chapter | contemplateathibty of the conceptual model
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adequately to characterise the decision-makingesoiwtf producers. This will lead into
discussion of constraints on decision-making iatreh to climate change and

implications for policy development and implemeraat

4.2. Farm and farmer characteristics

I interviewed 12 current dairy producers and foudpicers who had converted from
dairy to different farm enterprises. Two of therfex-dairy producers had converted to
cropping (Narrative 7 and 16), one had convertestdok agistment (Narrative 13) and
one had converted to beef (Narrative 15). | sourgbtviews with producers who had
been on their farms for at least 20 years, to enthe interviewee could describe
historical sequences of decisions about the faim.flewest producer (Narrative 4)
among the interviewees arrived on the farm in 12839%ears before the interview. The
interviewees ranged in age from 41 to 79, with amage of 54.8 (See Table 4.1).
When considering the current dairy producers dhly,age range was the same and the
mean increased to 55.

Table 4.1: Data regarding current dairy producer interviewees

Narrative Family first Approx. age of current land Current
acquired land | primary area (acres)* milking cow
interviewee #s
1 1920 65 91 140
2 (pair) 1961 47 808 330
3 1905 56 300 130
4 (pair) 1989 60 598 200
5 (pair) 1949 50 744 250
6 1967 47 897 220
8 1966 79 533 400
9 1960 55 300 180
10 (pair) 1872 68 310 260
11 (pair) 1944 48 393 180
12 1955 45 160 170
14 1957 41 860 340
Range 1872-1989 41-79 91-897 130-400
Mean 1946 55 500 232
Median 1956 52.5 463 210

*May include both dry and irrigated land
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Table 4.2: Data regarding ex-dairy producer intervewees

Narrative Current Family first Age of primary current land
enterprise acquired land interviewee area (acres)*

13 agistment 1949 63 500

15 beef 1957 64 720

7 cropping 1960 45 500

16 cropping 1940 44 withheld

*May include both dry and irrigated land

Five of the interviews were actually conducted vy#tirs of intervieweé&. Four
interviews were conducted with a husband and viiri@tives 2, 4, 5 and 10). One
interview was conducted with an 88 year-old retiia@tier and his son, who is the
current farm manager (Narrative 11). Farm narratiee the interviews conducted in
pairs where written reflecting this. Both interviegg from an interview were given the
opportunity to review the narrative and providediegck. In three of the paired
interviews the husband had the longer history withfarm (Narrative 2, 5 and 10),
while one couple (Narrative 4) had bought the femgether. Age information regarding
the farm manager participating in the researchdegisved from information given, by
the husband in four cases and the son in one wasewere the current primary

decision makers for the farm.

All but one (Narrative 4) of the interviewees hanhalti-generational family history
with managing their farms. The interviewees’ fagslarrived on the farms over a
diverse timeframe, ranging from 1872 to 1989, witmedian of 1956. Fourteen
interviewees had acquired the farm from anotheilfamember. Approaches to
acquiring the farm varied and included purchashegfarm outright, private mortgages,
establishments of family trusts, share-farming isheritance.

Two of the 16 interviewees bought their dairy farfineen someone outside of the
family. These interviewees bought their farms i@ 9Narrative 8) and 1989
(Narrative 4). The pair of interviewees who boutyigir farm in 1966 nevertheless had
a multi-generational history with managing the fastheir son also managed the

family farm.

'8 There were other interviews where an intervieweefe was present but did not verbally contribute t
the interview. These were not considered as paitedviews. There was one interview (Narrative 16)
that required follow up with the interviewee’s fatho clarify a small amount of specific data, this

was not counted as a paired interview.
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The dairy farms ranged in size from 91 acres to&9@s (with a mean of 500 and a
median of 463). These dairy producers milked betvdd® and 400 cows (see Table
4.1). One of the two cropping enterprises was dhdfles, while the land area of the
other business is not included in the narrativié &ss withheld by the interviewee. The
beef cattle enterprise was on 720 acres and tstnagt enterprise was on 500 acres
(see Table 4.2).

4.3. Analysis of relationships across dimensions obnstraints

The first aim of the analysis was to identify patteof intersections across the domains
of constraints that were derived from farm conth@ory, image theory and value
chains. To some extent, intersections were expdéotedlicate a degree of

compatibility across theories. Where intersectididsnot exist, this was expected to
indicate differences regarding domains of constsaimghlighting the benefits of using
a multidimensional model. An important aspect @ntifying congruence and
dissimilarity was clarity regarding the reasonifgersections, or not, grounded in the
theories from which the domains of constraints vekmeved. In this section | describe

what was found regarding patterns of intersectamiess constructs.

| begin by considering the intersections betweeaptation and images. This enables
contemplation of where production system changtesanted with producer objectives.
Following this, | discuss differences among plad goal image changes that were not
associated with adaptation. | then discuss findasgociated with the value image and
guiding principles that emerged in the open-codisgect of data analysis. Finally, |
analyse the intersections between the value chaictibns and adaptations and images.
Overall, the intent of this approach was to buidlgisis of patterns by systematically
adding relationships for consideration. Throughbetdiscussion an emphasis is placed

on understanding and explaining dissimilarities aghoonstraints.

Adaptation implies the existence of constraint bsaaption. As well, adaptation is the
active manifestation of a producer’s capacity t&enalterations to the production
system. It is through adaptation that change is learly defined as overt responses in
farm management to changes in the environment. ¢jemegin contemplating

relationships here through consideration of adaptat

110



Change within images was considered first in refatdo adaptation. The model that |
proposed in the previous chapter is based on theosition that a hierarchy exists, with
the value image sitting above farm business ansbpet goals, which sit above farm
plans. Given the supposition that the value imagkhagher order goals in the

trajectory image determine the producer’s framihtaom business goals, which
determine farm plans, this hierarchy implies déferes in constraints. Hence,
distinguishing between these three images wasothesthere. Implicit here was the
notion that incompatibility of options within imagiedescribed by where change occurs,

was reflective of constraint.

There were 821 adaptations identified in the 18&rinéws conducted for this research
(see Table 4.3). All data coded as adaptation siemaltaneously able to be coded as
changes within images, either strategic or trajgctohich suggested a strong degree of
compatibility between farm control theory and imdgeory. Of the 821 adaptations,
790 were also coded as a change in plans (strategge); such as when Edward
“purchased an extra 110 cows” (Narrative 5), ISsawed a paddock of lucerne on the
60-acre block” (Narrative 9) and when Matt “decidedell a third of the farm’s 615

ML of permanent water entitlement in 2010” (Nawvatil3). These data consistently
described change to the production system or mameaggepractices directly relating to

the production system.

Table 4.3: Patterns of intersections across dimersis of constraints

Farm Image Value chain support functions Value chain primary functions
control theory
theory
Adapt- Plan | Goal Infrastr- Techn- Procur- Human Inbound Oper- Out- Market.
ation ucture ology ement Res. logistics ations bound &Sales
Man. logistics
v 790 0 157 380 17 71 5 144 1 3
Support function total: 625 Primary function total: 153
4 0 31 18 6 0 5 0 3 0 0
Support function total: 29 Primary function total: 3
x 201 0 82 5 75 30 7 4 1 6
Support function total: 192 Primary function total: 18
x 0 100 32 0 1 28 0 0 0 0
Support function total: 61 Primary function total: 0
x 0 0 38 0 1 0 0 0 0 1
Support function total: 39 Primary function total: 1

Some data were coded as changes to multiple fursct®ervice function is not included given no degae coded as such.
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Of the 821 adaptations, 31 sections of data wenalsaneously coded as changes to
goals (trajectory image) rather than plans. Thdsda®a segments differed from those
identified as changes to plans in that the chadgssribed were clearly of a higher
order, in relation to family and personal or busegoals (see Table 4.4). Some related
to an intersection between family or personal gaal$the farm. For example, “[w]hen
Isaac’s children were ‘getting a little bit oldand they all wanted to go away during
school holidays, Isaac brought the spring calviagkito around July 20 describes a
farm adaptation (changing calving timing) assodat&h a family level goal (timing of
family holidays) (Narrative 9). Others related t@anging farm business goals. For
example, on Owen’s farm, the “farm business spltino”, which described an
adaptation (splitting of the production system} fbgically implied a change in farm

business goals (Narrative 15).

Approximately half of these adaptation and goaisections were instances where the
producer described changing enterprises. For examplen “they got out of sheep” on
John’s farm (Narrative 10) or when, “after fivesix years, Paul’s father got out of
sunflowers for three reasons” (Narrative 16). Clagp@nterprises entailed changing

farm business goals.

The consistent link | found between adaptationiambe change supported the idea
that a change in system structure (adaptation)i@dpat a minimum, a change in lower
plans in the farm production system. The fact thate were differences, with some
adaptations linked to plan change and some todalge, highlighted two important
points in this research. First, the differencecatiéd that the dimensions of constraints
were not simply different ways of describing th@exsame phenomenon. If they were
synonymous, there would be no distinction betwekaptations that were linked to plan
change and those linked to goal change. Insteatk thas a clear distinction between
these two types of intersections, with changeaigyrepresenting higher-order change

in the farm business or family.

Second, the distinction between goals and plarsateee both linked to adaptation
brings to mind a question regarding whether theaig be different types of adaptation,
with different constraining effects on the farm imess. The notion of adaptation in the
farm systems literature relates broadly to all ¢ggaon a continuum between absorption
and adjustment, though it does not offer a clear twalistinguish types or degrees of
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adaptation. Currently, distinctions to be made irdigg different adaptations stem from

insights drawn from the intersections with imagd aalue chain constructs.

Table 4.4: Data coded as adaptations and goal chasg

Narrative coded data Rationale for identification as a
higher order change
3 bought his uncle’s farm which brought the Personal goal to bring the original
original 300-acre farm back family farm back to one property after it
was separated in an earlier generation
6 Given there were to be three people working Family circumstances led to a change
on the farm they decided to buy another in labour units on the farm, which was
property to continue to increase the size of the | the impetus for buying more land here
business
6 As Frank had just left school to work on the Changing family circumstances led to a
farm, Frank’s father decided to purchase the change in labour units on the farm
block so that they could increase the farm size
and milk more cows.
6 This turned the farm into a predominantly one- | Changing family circumstances led to a
man operation as their father was elderly. change in labour units on the farm
7 Geoff and Gini decided to go into cropping. Changing farm enterprise implied
changing farm business goals
9 At that time there was ‘not much debt’ in the Buying farm implied changing farm
farm. In order to buy Isaac’s father out of the business goals
business Isaac and his wife borrowed about 40
per cent of the farm asset value from a bank.
9 When Isaac’s children were ‘getting a little bit Changing family goal led to change in
older’ and they all wanted to go away during farm
school holidays, Isaac brought the spring
calving back to around July 20th
10 they got out of sheep Changing farm enterprise implied
changing farm business goals
11 In around 1978, Karl decided to get out of dairy | Changing farm enterprise implied
completely and converted the farm to beef changing farm business goals
cattle.
11 Keith decided to convert the 243 acres to Changing farm enterprise implied
dairying changing farm business goals
11 started new enterprises in dairying and pigs. Changing farm enterprise implied
changing farm business goals
13 decided to build a piggery so that he could use | Changing farm enterprise implied
the surplus skim milk himself rather than give it | changing farm business goals
away.
13 subdivide a half an acre of the 58-acre block, Changing family goal led to change in
upon which he built a house for himself and his | farm
wife
13 sold the 400-acre dairy farm with 800 ML of Changing farm enterprise implied
temporary water changing farm business goals
14 bought a dairy farm Buying farm implied changing farm
business goals
14 Neil and his father started to run the business Changing structure of farm
together and Neil was paid a share of the milk | management entailed changing
cheque (rather than a wage) business goals
15 After three to four years of the same pattern, ‘it | Changing labour available to farm as a
started to get a bit much’. The farm was not result of intersection with family
bringing in enough income to pay for both
Owen and his son. Owen offered the business
to his son, as Owen had ‘had enough’. Owen'’s
son didn’t want to take over the business and
took a part-time off-farm job that quickly turned
full-time.
15 farm business split in two. Splitting farm implied change to farm

business goals
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15 sold the dairy herd. Changing farm enterprise implied

changing farm business goals

15 Owen'’s father moved into town and stepped Changing family circumstances led to a
out of the dairy side of the farm business, change in labour units on the farm
though he did come out and help on the dairy
farm.

16 sold the family’s original dryland farm and Selling dryland farm and focusing on
moved his family to the irrigated farm irrigated agriculture implied changing

farm business goals

16 Peter and his wife took over a soldier Changing farm business goal when
settlement block that belonged to Paul's taking over a new enterprise type, dairy
mother’s parents. property

16 They maintained their investment in the dairy Out of dairy farming entailed changing
property until the late 1970s, as which point farm business goals
they sold the block.

16 After being out of dairy farming for two years, Buying a dairy enterprise entailed
Paul's parent bought a 200 acre dairy property | changing farm business goals
near the 380 acre home block.

16 the other 525 acres was returned to a separate | Conversion of property to a mixed
mixed farming block. The two blocks were run | farming business entailed introduction
as “standalone” blocks. of different enterprises and therefore

different farm business goals

16 plant 20 acres of their best land to peaches New enterprise meant a change in farm
and apricots business goals

16 Peter decided to go into sunflowers New enterprise meant a change in farm

business goals

16 modified their plans, sold the herd and went changing enterprise meant a change in
into cropping. farm business goals

16 The orchard didn’t last long however, as Getting out of fruit entailed changing
changes in the market reduced profitability of farm business goals
fruit production.

16 after five or six years, Paul's father got out of Getting out of sunflowers entailed
sunflowers for three reasons. changing farm business goals

16 used the block for mixed farming Enterprise decision regarding land use

was linked to new farm business goal

4.3.1. Changes to plans that were not adaptations

There were 301 changes in plans and goals thatwegridentifiable as adaptations

(refer back to Table 4.3, p. 103). The reasontim ¢an be described differently for

changes to plans and to goals. The strategic invelgere plan changes occurred, relates
to the farm business as a whole, including elemiiatisare outside of the production
system. Hence, changes in plans regarding aspiitis business outside of the
production system were not adaptations as defieeel Ao understand this distinction
more clearly we can turn to the value chain corstrior describing functions. These
functions describe the farm business as a wholeghwheans changes in plans were

identified as changes to at least one function.

Using the intersection between functions and the phage helped in understanding
how plan changes differed from adaptations. Withanarratives, 210 function
changes were identified in connection with 201 ¢feann plans. Of these 210 function

changes 187 were within infrastructure, procurena@dthuman resource management
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support functions of the farms. An additional 14te# function changes occurred
within inbound logistics, outbound logistics, andnketing and sales primary functions.
These functions represent aspects of the farm éssitnat clearly sit outside of the
production system.

There were nine intersections between changesas@nd functions that, on the face
of it, could have been adaptations but were noédas such. These related to
operations and technology development. | lookedenstosely at these data, given the
apparent misalignment with the dominant patternfandd that, while they were
unusual, they were logical (see Table 4.5). Thes&nces related to registering a herd,
hiring a consultant nutritionist, altering the puoement of feed and managing feed

needs through the use of agistment.

Table 4.5: Changes to plans and operations or tecblogy development that were not adaptations

Narrative Coded data Coded as Rationale for not being identified as
adaptation

1 “register his Jersey cows in plan Registering was new but no change to
1980” technology farm production system indicated in this

statement. Changes to breeding in this
case was described separately.

1 “help of a nutritionist” plan Hired nutritionist as source of information.

technology The new source of knowledge was the
identified technology. No described
changes in farm practices associated with
uptake of information here, though it may
be implied.

2 “purchase in some extra plan Alteration to feed being procured. No
feed, such as cotton meal” technology implication in statement that how the cows

procurement | were fed changed.

6 “had to feed out hay to his plan Had a history of feeding out his stock.
stock” operations There was a need to access increasing

procurement | amounts of feed. No clear link to a change
in practice.

6 “To prevent problems Frank plan Managing feed needs by outsourcing
agists locally” operations feeding, not a production system impact.

8 “Harry agisted more of his plan Managing feed needs by outsourcing
cows. He trucked the cows operations feeding, not a production system impact.
wherever they could get
agistment”

10 “agisting the young stock plan Managing feed needs by outsourcing
from his farm on this other operations feeding, not a production system impact.
block”

16 “bought grain for a fraction of | Plan Change to purchase of feed including the
the typical price by buying it technology type of feed being purchased. No
from someone who ‘had a procurement | indication here that farm feeding practices
contract for taking away the changed.
grain cleanings from around
bunkers™

19 “agisted heifers to Plan Managing feed needs by outsourcing
Tasmania.” technology feeding, first time used the practice

(hence technology development), not a
production system impact.
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The registration of the herd was not itself an sak&qmn; it was linked to other

statements in the narrative regarding changesrtbrhanagement; hence the associated
adaptations were identified within other codedestants. This was evidence of the
importance of considering the interconnected naeaven when disaggregating and

coding data.

The hiring of a nutritionist provided a new souodenformation that may or may not
have led to changes in farm practices that woule radicated adaptation. In this
statement the link to a change in practice wasleair, though it may have been
implied. This anomaly highlighted the possibilihat accessing a new source of

information does not necessarily indicate an adipta

The other seven anomalous intersections all retatélte use of feed; either the use of
imported feed or outsourcing feeding through the afsagistment. Three of these
anomalies were data that were also coded as proeatewhich indicated that the
changes related to the access and use of inphts than changes to the production
system itself. The other four anomalieselated to outsourcing feeding through
agistment which did not align easily with value ichlanctions. In general terms, a
dairy herd is a system component used to prodwentilk, and nutrition is the energy
given to the herd to enable the process of milkipetiorf. The idea that the herd, or
part of it, can be shipped outside of the farmeddd elsewhere may not have
analogues in non-farm management practices. Th@aloas intersection here may
have been a by-product of farms not being cerr&ldrter’s conception of a firm.
Hence, misalignment here draws attention to anaterce of benefits of considering

farms within a multidisciplinary model.

19 0f the four anomalies described here three rekmeditsourcing through agistment were coded to
operations, while one was coded to technology.disnction related to the fact that the one linked

technology was identified as a first use of thaicfice.

20 The herd-nutrition link occurs in a day-to-day sgnas cows need to obtain nutritional inputs to
produce milk. If nutritional inputs drop then mitkoduction will drop. The link also occurs in a seaal
sense, through the cycle of pregnancy, drying-bffaavs, and calving that are needed to encourage

higher-volume milk production.
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4.3.2. Changes to goals that were not adaptations

There were 100 non-adaptation changes to goalsfiednwithin the farm narratives
(refer back to Table 4.3. p. 103). While changegléns in the strategic image are
specifically in relation to the farm business, asin the trajectory image can be in
relation to the farm business or other aspecteeptoducer’s life. This means that goal
changes do not automatically lead to change ifiditme business or, more specifically,
the farm production system where adaptations occur.

In the narratives, there were 51 points where taer@ata were simultaneously coded
as changes to goals and value chain functions;atidg a change in the farm business
outside of adaptations to the production systerhbél oné* of these occurrences were
associated with the infrastructure and human regsunanagement support functions.
The intersection between goal and infrastructuemgks generally related to matching
finances between personal or family needs andattme. fThis can be seen in the
following examples of data coded as changes tosgoal infrastructure:

“any money that came in was being invested off-fawsreet Keith and his

wife up for retirement(Narrative 11);

“Peter found that his off-farm businesses werentasn sources of income

and provided resources for the farm” (Narrative; 16)

“Money that could have gone toward farm improvetadrad to be used

elsewhere, to meet other prioritigdarrative 1); and

“there has been a lot of pressure to keep his cost® so he ‘wasn't

burdened with children at university on one hand lamwv milk prices and

bank interest on the other han@Narrative 3).
The intersection between changes to the humannasawanagement and goals related
to matching personal and family circumstances iim faaanagement needs. This can be
seen in the following examples of data coded asgdsto goals and human resource

management:

%1 One intersection related to procurement and ssitecto purchase temporary water during the drought
to ensure there was some green grass. This wasaddiaemental health insurance policy” for the
producer, to look after his personal wellbeing dgra stressful time, rather than for farm business
reasons (Narrative 13).
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“1969 Albert began working as an artificial breeglinseminator off-
farm, which led to a 26-year part-time career inrAWwhich he
artificially inseminated over 50,000 cows.” (Naivatl);
“The tricky thing is that his wife is no longernt@mnested in working in
the dairy.” (Narrative 3);
“focus now is finding ways to make running the fagasier.”
(Narrative 6); and “Mark left the farm to pursuéet interests
overseas” (Narrative 13).

These links between changes in support functiodsyaals highlighted the

interconnection between the farm business and yamil

In the narratives there were 49 non-adaptation gfoahges that were not linked directly
with function changes. Twenty five of these werauditaneously coded as critical
junctures, which indicated a trigger for change baen identified that intersected with
a change in goals. This could be seen in Edwas@sreence, in which family
circumstances drove him to change his professigoals and return to the family farm.

Edward had no intentions of giving up music whesythtarted having

children. He thought he could do both. But he wardche home after

being on the road for a couple of weeks and hislidm wouldn’t

know who he was. That changed things for Edwardhenchoved

back to the farm with his growing family. (Narragi%)
Another example of the connection between goalscatidal junctures could be seen in
Keith’s experience in which he was struggling tachgamily and farm goals when his
wife's off-farm business took more of her time avrayn the farm.

About four years ago his wife’s business was thgvand she was off

the farm for an increasing amount of time. Keitbkk@n the role of

‘home dad’. This meant that he looked after theseoand managed

the children’s needs. Keith did that over threeryead it was

difficult. The most challenging part was the evenmilking as that

same period was when he needed to be lookingtaiearhildren and

their needs and preparing the evening meal. Keghgouldn't be in

two places at the same time and he was “burnint @Uarrative 11)
Goal changes at critical junctures indicated agegrgor change rather than the change

itself; hence, it is consistent that they wereguated as adaptations or value chain
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functions. What was expected was that further chang images, adaptations and value
chains would be evident as flowing from the critjcacture and would be apparent in

the decision mapping analysis.

A change in the trajectory image entails changekerstrategic image. It was expected
that change to the strategic image would intenstbt value chain functions and, at
times, adaptations. There were 24 points in theatige coding where changes in goals
were apparent, though no other domains of conssraiare identified. It is worth
considering why these goals did not intersect witter domains of constraints given

my interest in congruence and dissimilarity acimsstructs.

While it is true that the trajectory image will aittchanges to the strategic image,
where changes to plans occur is determined byaet® The goals being considered
here were those of the producer, which means taks gould have been personal,
family, or farm related. Seventeen of the codea gaints were related to family and
personal goals, while seven were related to tha {aee Table 4.6). It is possible that
some goal changes may have entailed changes wnpéend family plans outside of
the farm, which may not have been picked up inrterviews and coding, given the

interview focus on the farm business.

Potentially, such goal changes may have still mh#uence on the farm business.
Though some family and personal goal changes mialgawe altered farm context
sufficiently to require a change in the farm bussthrough adaptation or changes to
functions, they may have constrained the businesstheless. This was most obvious
in relation to finances. While farm finances weleacdly a part of the farm system, the
intersection between family finances and the famms wot so clear. This meant that
changes to goals that altered personal and faméyé€es could constrain options for

the farm business, though these constraints mag Ibeen less overt.
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Table 4.6: Changes in goals that were not adaptatioor changes in value chain

Coded Text

Personal
& family
goals

Farm
related
goals

Albert and his wife were putting two kids through university during that period
(Narrative 1)

v

If he milked 150 cows for five years that should clear the debt and allow him and his
family to have a reasonable lifestyle. Also, if none of his children were interested in
farming, he and his wife could stay on the farm for longer if there was no debt.
(Narrative 1)

Using bulls was a bit easier and allowed them to spend more time with their children.
(Narrative 2)

Edward wants to ‘take control of the groundwater in the region’. (Narrative 5)

Edward wasn't fully invested in farming at that time anyway. He was pursuing a
career as a professional musician. (Narrative 5)

acknowledged that his business exists within a volatile world market that is not very
high paying. This means that for the business to survive it needs to have ‘very simple
systems’. (Narrative 5)

Frank didn't want to seem as though he was pushing his father aside as Frank took
on more management of the farm business over the years. Frank and his brother still
included their father in the farm as much as possible. Frank thinks that probably kept
their father alive an extra 10 years. (Narrative 6)

When the partnership was dissolved, Geoff put a lot of effort in setting up his farm so
that he could get more time away from the farm as he has ‘never had a lot of time off'.
Since he left school he had worked on the farm seven days a week. (Narrative 7)

The last four or five years that Geoff and Gini ran the farm as a dairy they really
focused on keeping a ‘great life balance’. (Narrative 7)

The 188 acres was bought in Harry’s son’s name. While Harry’s son had been
working on the farm for 16 years at that time, all of the land was in Harry’s name.
There were also some family circumstances at the time which meant that it made the
most sense to buy that property separately from the farm. (Narrative 8)

Harry was able to clear all of the farm debt and buy a unit [apartment] in Melbourne,
to diversify the income. (Narrative 8)

set the property up as a dairy business (Narrative 9)

Isaac’s son left school at about the same time that Isaac had cut back his herd size.
Isaac thinks he ‘probably would have come home on the farm’ if the timing had been
different. (Narrative 9)

Over the previous six months it had been dry again and Lachlan was starting to
wonder if he should really be farming. He had considered selling the farm and moving
into town. (Narrative 12)

Lachlan’s father was ‘never really a farm bloke’ and saw it as ‘just a means of making
money and a job’. Lachlan’s father had always had other businesses that were
profitable and ‘he'd just had enough of the farm’. (Narrative 12)

Lachlan’s eldest child, a son, was born during the time Lachlan ran the farm in
partnership, so having extra time for family was important. (Narrative 12)

keep the 500-acre outblock and continue to run it as an agistment enterprise.
(Narrative 13)

Matt and Marie no longer had any debt after selling the farm and the water. This
meant that Matt wasn’t under any pressure to make the 500-acre block profitable.
Making a bit of money was nice but not a necessity. Running the agistment enterprise
was a way for Matt to ‘slow down’ at his own pace rather than just get out of farming.
Selling the farm was ‘traumatic’ and the agistment enterprise was something Matt
enjoyed. (Narrative 13)

With a growing family, being able to increase productive land and cow numbers was
important. (Narrative 14)

Neil's father was considering selling the farm. (Narrative 14)

<

bought for Owen'’s brother (Narrative 15)

father bought an existing dairy farm (Narrative 15)

He knew that he could do a lot more with his farm but wasn’t motivated to do so as he
had ‘bought a caravan, unfortunately’. He described the beef-cattle as ‘a totally
different lifestyle’. He had even taken up lawn bowls. (Narrative 15)

had two separate marketing campaigns to sell the farm (Narrative 16)

Total times coded

17
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Another possibility regarding these instances laick of congruence between goal
change and other constructs may have related ttations in the coding process itself.
Practically speaking, the process of simultaneocsting data to identify congruence
of constructs relied on data being spatially coteska the narrative. This was not
always the case, especially regarding higher-arhlanges to goals. Six of the seven

data segmentSidentified as farm-related goal changes were efasnyf this:

“If he milked 150 cows for five years that shouldar the debt and
allow him and his family to have a reasonable fifies Also, if none
of his children were interested in farming, he agwife could stay
on the farm for longer if there was no debt.” (Ninre 1);
“Edward wants to ‘take control of the groundwatethe region’.”
(Narrative 5);

“acknowledged that his business exists within atie world market
that is not very high paying. This means that e business to
survive it needs to have ‘very simple systems’.affdtive 5);

“set the property up as a dairy business” (Narea@);

“keep the 500-acre outblock and continue to r@asian agistment
enterprise.” (Narrative 13); and

“father bought an existing dairy farm” (Narratits).
While these statements alluded to activity and gbathey did not describe the change

at a level that was compatible with identifying obas to functions or adaptations in the
farm system. For example, to ‘set the propertysip dairy business’ change would be
necessary across all functions and the entire psooeuld be described as adaptation,
making classification of constructs at this leveaningless.

In reality, it was likely that there was a degrééag between a goal change and related
changes to plans. A goal of setting up a propestg dairy business may have had little
immediate practical meaning. The subsequent seqaarichanges that were made
through time toward setting up the business woalkhad practical meaning. It is
these subsequent changes that were more likely tentifiable as changes to function
and as adaptations. This implied a serial relatignacross decisions, with plan

changes flowing from changes to goals. Such aeelsttip cannot be clearly analysed

?2|n the seventh data segment, “over the previoumsinths it had been dry again and Lachlan was
starting to wonder if he should really be farmikig. had considered selling the farm and moving into
town” (Narrative 12), a producer was in process of makimigcision about the farm and therefore
reflected a change of goal in process.
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simultaneously with the analysis of congruence semmnstructs. Instead, the serial
relationships across decisions are explored intgrepth in the decision mapping

section of analysis.

4.3.3. The value image

Overall, there were many more changes to planstthgoals identifiable in the data:
991 plan changes as compared to 131 goal changsswvas understandable and
consistent with an interpretation of hierarchynmage theory which indicates that, when
possible, changes in the strategic image will bengtted before moving up the
hierarchy to alter a goal at the trajectory imageindividual's value image is the least
likely to change (Beach & Connolly, 2005). A chasaistic of principles within the
value image is that they actively filter out dearsioptions with little conscious

awareness by the decision-maker.

Identifying changes to the value image that wereelgvance to the farm was
problematic in this research. The value image c&dléhe principles of the farm
manager. In 14 out of the 16 narratives, the fansiress changed managers at least
once in the history interviewees described. Lodycahis implied a change whose
value image was influencing the farms. Of intetest were the elements of the value
image that influenced decisions relating to thenfdt is possible that the set of
principles that interacted with the farm may hagerbsufficiently similar when
changing from one farm manager to another thavahee image had not changed in
relation to the farm. Because of this possibilitghose not to infer that a change in
farm manager automatically entailed a change irvéthée image in relation to the farm.
Instead, | decided to only code value image chamgegacting with the farm where

they were explicitly described as such.

During the process of coding | noticed instancesr@tproducers were expressing
strong views that may have been reflective of tiiaiue image. These were not being
captured in the coding, given that the focus waglentifying images in which change
occurred. However, the value image filtered oubmpatible decision options and was
therefore clearly a constraint on producer decsidthought it was worthwhile

capturing these data in order to identify any page¢hat may have existed across the
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farms regarding the value image. | coded expressadstrong views within the

narratives broadly as ‘guiding principles’.

| found that there were differences among the viewmessed by producers (see Table
4.7). A useful framing of these differences wageims of hierarchy. Some views were

in relation to the family and personal domain, ash@onsidered the farm business and

the final set focused on the production systems filgrarchy implied a difference in

the permanence or tenacity of views.

The views within the family and personal domainueed on personal and family goals.
For example, Albert described how “[h]e wants tefxéhe farm in the family as it has

been for four generations” (Narrative 1). As weldlward stated that he is “‘not scared
of change’... [o]ne thing he has learned is that §bed stuff comes when you break
the rules™ (Narrative 5). Issues relating to ficas were also classified within the

family and personal domain. For example Isaac de=tthow he was “a pretty
conservative sort of a person’ who likes to haveething in reserve; ‘something up
[his] sleeve™ (Narrative 9). These views were moglective of what is described in
image theory as the value image, encompassingésatorals and ethics” (Beach &
Connolly 2005, p. 161). They were very persistemnt imfluential on decisions. Hence,

these are referred to as ‘values’ in Table 4.7.

Some views that were expressed in relation todha business focused on
productivity. For example, “Albert described howlamg improvements to efficiency
was crucial if the business was going to survieedoise ‘if you stand still, the costs

just kill you™ (Narrative 1). Other views in thefm business domain of the hierarchy
related to simplicity. For example, “Geoff's viem garming was ‘keep it basic and
simple and you'll keep doing it” (Narrative 7). iffia business views are described in
Table 4.7 as ‘guiding principles’ because they weweer-order than family and
personal values. These guiding principles are tladgned to the notion of ‘policy’ in
strategy literature (Kast & Rosenzweig, 1985). Gwgdrinciples were less persistent
than values, though more so than views expressedation to the production system.

Guiding principles were highly influential on tharin decisions.
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Table 4.7. Expressions of values, guiding principteand beliefs in the farm narratives

Case

Data

Family and personal

Farm business

Production system

Family &
personal
values
intersection
with farm

Values
relating to
financial
management

Guiding
principles
regarding

productivity

Guiding
principles
regarding
simplicity

Beliefs
about self-
sufficiency

in feed
production

Beliefs
about
breeding

Beliefs about
herd
management,
including
matching
feed to cow
needs

Albert believes that the region’s growth pattern
naturally lends itself to spring production. It just seems
that you can grow your best feed through spring and
summer as long as you've got water for irrigation. In
the winter it takes more feed just to keep them warm
and dry, let alone to produce milk.

Albert described how making improvements to
efficiency was crucial if the business was going to
survive, because ‘if you stand still, the costs just kill
you’

He wants to keep the farm in the family as it has been
for four generations

His overall aim is to have a hit of flexibility in his
feeding system.

A lot of the Australian breed bulls were sired by
overseas Friesians but are ‘more reliable’ because
they are proven for Australia. This means they are
used to Australian conditions and are from more
pasture-based grazing cows. This is compared to the
differences with the United States, with different
conditions and where they use more barns and feed
pads.

He wants to get away from having to buy in any
protein; he wants to be more self-sufficient.

If numbers went beyond 180 it would have required a
lot of imported feed, which ‘was one of the things you
just didn't do’ back then.

With breeding choices ‘it was just a decision that if you
went one way you had to keep going’

always tried to feed the cows on grass as much as
possible

Colin has set up his business as ‘a one man operation’
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Case

Data

Family and personal

Farm business

Production system

Family &
personal
values
intersection
with farm

Values
relating to
financial

management

Guiding
principles
regarding

productivity

Guiding
principles
regarding
simplicity

Beliefs
about self-
sufficiency

in feed
production

Beliefs
about
breeding

Beliefs about
herd
management,
including
matching
feed to cow
needs

Colin never borrows money

v

Dennis and Donna ‘weren't ever big into borrowing
money to make improvements’ to the farm.

v

Dennis and Donna have always had the intention of
growing sufficient feed on the farm to meet the needs
of their cows.

They prefer to calve earlier anyway as it ‘follows the
natural curve of grass growth through spring and
summer and the demand on the cows'.

‘Grass is pretty easy to grow and manage’ and that is
how Edward prefers to feed his cows if he can.

business exists within a volatile world market that is
not very high paying. This means that for the business
to survive it needs to have ‘very simple systems'.

Dairy cows are ‘more flexible than people think. They
change routines relatively easy.’

didn’t want a cow driving the system’: he wanted to
drive the system.

Edward ‘had no doubts that the udder would drive the
mouth’

Edward is ‘a huge fan of longevity as a measure’ of
good breeding

Edward is ‘not scared of change’ and is very
comfortable with changing his calving according to
how much water he has. One thing he has learned is
that ‘the good stuff comes when you break the rules’.

Edward’s father believed that Edward buying the farm
(as opposed to inheriting, leasing or share farming)
was important because it meant that Edward could do
whatever he wanted to with it.

really only cares about what is going to do the job for
him. ‘I don't care if it's purple, got one eye or three
legs, it's in.

‘farming’s a gamble whichever way you go'.
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Family and personal

Farm business

Production system

Beliefs about

herd
Family & Beliefs management,
personal Values Guiding Guiding about self- including
values relating to principles principles sufficiency Beliefs matching
intersection financial regarding regarding in feed about feed to cow
Case Data with farm management | productivity simplicity production breeding needs
Geoff gets enjoyment out of watching the crops as he
and his wife drive around the countryside. One of the
frustrations that Geoff used to have with cows was that
he would grow a paddock of ‘good green lush grass’
7 and the cows would tread all over it and eat it. v
Geoff thinks that it is cheaper to grow feed in the
7 paddocks and prefers to grow feed for his cows. v
Geoff was really focused on trying to ‘keep things
7 basic and simple and low maintenance’. v
Geoff's father had a view that ‘there’s no off-the-farm
7 time’ v
Geoff's view on farming was ‘keep it basic and simple
7 and you'll keep doing it’ v
‘a pretty conservative sort of a person’ who likes to
9 have something in reserve; ‘something up my sleeve'. v
Isaac has always carried enough supplementary feed
9 to get through 12 to 18 months v
The reality with the farm was ‘if you sell it they can’t
10 ever get it back'. v
Karl needed the balance of annuals and perennials to
enable him to maintain self-sufficiency in feed
11 production. v
Keith had a business strategy to keep his overheads
11 down. v
Self-sufficiency with regard to feed production was
11 important to Karl. v
important when managing the farm to ‘runitas a
12 business’. v
Lachlan doesn't have ‘a love’ for one breed of cow
over the other. He is interested in what is going to
12 make him the most money. v
making sure any infrastructure work was ‘twice as
12 good or twice as much’ as what he currently needed v
he always focused on increasing cow numbers as a
13 way to keep the farm profitable. 4
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Case

Data

Family and personal

Farm business

Production system

Family &
personal
values
intersection
with farm

Values
relating to
financial
management

Guiding
principles
regarding
simplicity

Guiding
principles
regarding

productivity

Beliefs
about self-
sufficiency

in feed
production

Beliefs
about
breeding

Beliefs about
herd
management,
including
matching
feed to cow
needs

13

Keeping cows eating grass was a ‘key point’ to Matt.

v

13

Matt had always looked at the farm as a family farm
that he would manage with his father, brothers and
then eventually would be managed by the next
generation.

13

The decision to sell the farm was unexpected and
traumatic for Matt and Marie. Matt’s father had been
‘so thrilled with it being in the family’. Matt had planned
on continuing to run the farm with his son. After selling
the farm Matt didn’t miss the cows; ‘to lose that history’
of what the family had done on the farm was the
biggest loss

13

Matt's father was always willing to borrow money to
buy more land for the farm and ‘always owed money’

13

their parents stipulated that they all needed to get a
trade other than farming before they could work full-
time on the farm.

13

Up until that point they often took in neighbours’ cows
in the winter so that people could go on holiday. Matt
and Marie always milked some cows through winter
anyway and would get down to ‘maybe one round’ of
cows on the rotary dairy.

13

‘What's two more cows or 10 more cows on a rotary
system?’ After the anthrax experience, based on
veterinary advice, Matt and Marie decided that they
were going to run a closed herd.

14

Historically, the herd was a ‘closed herd’, which meant
that they bred all of their own replacements rather than
buying in stock.

14

However, he was ‘a little bit sad and disappointed’
because buying in cows meant ‘you lose your
breeding’. Over the last 20 years or more Neil and his
family had a ‘straight Friesian’ ‘closed herd'. He
associated his herd genetics with ‘pride within
yourself'.
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Family and personal

Farm business

Production system

Beliefs about

herd
Family & Beliefs management,
personal Values Guiding Guiding about self- including
values relating to principles principles sufficiency Beliefs matching
intersection financial regarding regarding in feed about feed to cow
Case Data with farm management | productivity simplicity production breeding needs
always produced their own supplementary feed. They
15 ‘never bought hay; never bought silage’. v
his grandfather “wasn't one of those fellows that hangs
16 on to the bitter end” v
Peter was ready to do the same thing his father had
16 done - pass on farm management to his sons. v
Paul had heard that changing to cross-bred cows was
an approach that some farmers had used to manage
fertility issues, he “didn't believe that strategy had any
16 credibility” v
Paul’s father “was adamant that he personally was
16 never going to milk cows” v
Total 14 5 5 3 12 6 9

128




A final set of views expressed related to the potidan system and focused on feed
production, breeding and herd management. Someswiate expressed about the
importance of self-sufficiency with regard to fe@@duction for the cows. For example,
on Owen’s farm they “always produced their own depgentary feed... ‘never bought

hay; never bought silage’™ (Narrative 15). As wélaac has always carried enough
supplementary feed to get through 12 to 18 mon(Ratrative 9). Some expressions of
views related to cow breeds. For example, Edwaedlly only cares about what is
going to do the job for him. ‘I don’t care if itfgurple, got one eye or three legs; it's in.”
(Narrative 5). Views also related to herd managentesr example, Dennis and Donna
“prefer to calve earlier ... as it ‘follows the nalicurve of grass growth through spring
and summer and the demand on the cows™ (Narrdfivas well, Edward believed that
“[d]airy cows are ‘more flexible than people thinkiey change routines relatively easy

[sic] " (Narrative 5). Production system views alescribed here as ‘beliefs’.

Beliefs were the least persistent of those ideattifWhile grounded in higher-order
values and guiding principles,beliefs were likedyoe more readily modified by
experience or other credible information than guidorinciples. It was in the realm of
beliefs that double loop learning was most likelyoe seen. Within double loop

learning, deeper scrutiny is employed to evaluat®as.

Given that values, guiding principles and beliefie out incompatible decision options,
it is logical that producers who expressed differaews of relevance to the farm would
describe differences in related farm business aemsThe influence of different views
on farm decisions could be seen in a comparis@otih’s and Matt's experiences.
Colin’s and Matt’s farms were developed throughetinased on very different values
relating to finances.

“Colin never borrows money” and when he “developedfarm he preferred to do it
slowly and avoid debt” (Narrative 3). At the timetbe interview, Colin’s farm was the
same 300 acres it had been for over 50 years. @olked out of the same dairy that
was built in the 1960s and he maintained a herdnié increased from 98 cows in the
early 1970s to 130 cows in 2012.

In contrast Matt described how his “father was giswailling to borrow money to buy

more land for the farm and ‘always owed money’” (fdéive 13). Matt’s farm had 145
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acres in the early 1960s which was increased awerto a 400-acre dairy block and
500-acre outblock. A herd of 80 cows in the eaB80s had increased to a milking herd
of 600 cows. The 8-a-side herringbone dairy insthih the early 1960s had been
replaced by a large rotary dairy in 1989.

The aim in providing this example is not to impiat one view and approach is
preferable to the other. In both cases the produgere able to manage their farms over
an extended period of time as viable businessesteMlsboth producers described a

recent constraint that stemmed, to some degrem, thieir view about finances.

Colin thought that his old dairy was an impedimienihim. His wife no longer wanted
to milk and yet he couldn’t manage milking on hveno The dairy set-up could not be
altered to incorporate the automatic cup removeswould allow Colin to milk on his
own. This makes it a “difficult dairy” (Narrative).3As well, the old dairy would make
it difficult to sell the farm. However, given Colshage and current circumstances, he
was not interested in building a new dairy. Coliaswin this predicament at the time of

the interview and hadn’t yet worked out what to do.

In contrast, Matt had invested in more land and-ages to his dairy because his son
was “motivated to continue building the businegsartative 13). This included taking
on more debt. Unfortunately, Matt’'s son decidetetive the farm for personal reasons
and Matt faced a large farm that he could not marmaghis own, as well as some debt.
He ended up having to sell the dairy farm as wekldof the water associated with his

outblock.

Goals and plans linked to higher-order views, sagkalues, were not always
achievable. This was the case for Matt. Matt hatt@ng view, based on family values,
about the importance of the farm staying in theifarfMatt had always looked at the
farm as a family farm that he would manage withfaiker, brothers and then
eventually would be managed by the next generdt{dlarrative 13) Matt’s son
decided to leave the family farm after a numbedaxfisions had been made based on
his involvement in the business. His leaving médatt and Marie had to sell the dairy
business:

The decision to sell the farm was unexpected andhatic for Matt

and Marie. Matt's father had been “so thrilled witbeing in the
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family”. Matt had planned on continuing to run flaem with his son.
After selling the farm Matt didn’t miss the cowso‘have lost that
history” of what the family had done on the farmswie biggest loss.
(Narrative 13)
There was a strong sense of personal grief in Blatory about selling the farm that

was grounded in the loss of goals based on keegpetarm in the family.

The hierarchy of values, guiding principles anddfslwere not always coherent:
elements could conflict, at least in the short teéfims was highlighted in Neil’s
experience in which a tension emerged betweendhd for more time with his
children and his herd genetics. Neil needed tcea®e his herd size quickly so that he
could hire a share farmer, which was crucial fon o “spend a bit more time at home
with the kids” (Narrative 14). However, Neil assateid his herd genetics with his self-
image. Hence, it reflected his personal value®tnesdegree. He found that he couldn’t
increase his herd size fast enough with his cutrerd and decided to start buying in
cross-bred cows, which was the financially feasdg&on available to him.

Neil didn’t have any problems with the cows he ddugto his herd.

However, he was “a little bit sad and disappointee¢ause buying in

cows meant “you lose your breeding”. Over the 2isyears or more

Neil and his family had a “straight Friesian” “cezsherd”. He

associated his herd genetics with “pride in yodits@Marrative 14)
Neil's values relating to his family trumped thdues relating to maintaining herd
genetics, even though Neil ‘thought that building riesian genetics back to what they
were would take him up to 10 years” (Narrative 14§e Matt’'s experience, there was
a clear sense that Neil struggled with the change.

Consideration of the value image clearly has relegdor understanding farm
constraints. The identification of a hierarchy afues, guiding principles and beliefs
with differences in persistence and influence hgitts the complexity that exists when
trying to identify constraints based on an indiatlsl expressions of views.

4.3.4. Identifying changes in value chain functions

Identifying the patterns regarding how changesncfions interacted with other

domains of constraints in the coded narrativeswsa$ul for understanding the
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constraints of farms in generating value, as detexdthby the producer’s business
objectives. The hierarchy of value chain functidescribes how the interaction among
functions determines the capacity of a firm to tw¥ealue, with support functions
having an increased likelihood of generating impactross the firm. Overall, there
were 946 changes to support functions and 175 @satogprimary functions identified
across the coded narratives (refer back to TaBlgp4.103). The patterns that emerged
regarding linkages between function changes arel atbnstructs of constraints were
logically consistent with the theories. All adapias and changes to plan images were
linked to changes in functions. While most of thieskes were to support functions,
there were a number of instances where changesmany functions intersected with
adaptation and changes to plans. Patterns of imctiange intersections with
adaptation and image changes differed, dependirigeofunction. Next, consideration

is directed toward the differences between funstion

4.3.4.1. Technology development

Within the support functions there were 391 changaschnological development. Of
these, 386 occurred in conjunction with adaptasiod changes in plans or goals. Of the
386, 380 coded as technology development and adapteere identified as plan
changes. Given that technology change predominantyrs on farms within the
production system, it is not surprising that thsiege was strongly linked to adaptation.
As well, given that technology change generallyagsia change in production system

activities or tactics, the alignment with a chamgplans also makes sense here.

There were six occurrences where data coded asdiegly change and adaptation were
linked to changes in goals rather than plans. &ivbese occurrences related to
changing farm goals:

Karl “started new enterprises in dairying and pi¢jsarrative 11);

Matt's father “decided to build a piggery so thatdould use the

surplus skim milk himself rather than give it awdiarrative 13);

Paul’'s father decided to “plant 20 acres of thestbdand to peaches

and apricots” (Narrative 16);

“Peter decided to go into sunflowers” (Narrativg);land finally,

Paul and his wife “modified their plans, sold trexdhand went into

cropping” (Narrative 16).
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All of the five occurrences described changes termise, which included a change in
business goals. As well, in all of the occurrentes,producer described the broad
change and then went on to describe the detaihat that change meant at the
production system level. For example, Matt wentadescribe how his father “built
very simple yards with water troughs” and then éwalty “built a big brick piggery”.
This indicates the link between technology develepthand goals in these cases
reflected a higher-order description of farm change

There was one occurrence where the datum had atifielé link between technology
development and goals which differed from the prasifive cases. In this circumstance
the decision to alter practices on the farm wasatly attributed to personal goals:
“When Isaac’s children were ‘getting a little bltler’ and they all wanted to go away
during school holidays, Isaac brought the spririgieg back to around July 26

(Narrative 9).

While this was only identified once in the narragythis does not imply that it was the
only time that personal goals influenced productigstem decisions. | identified a
number of instances in a previous section (seése4t3.2 ) where changes in family
and personal goals were apparent. As well, intadoming section on critical

junctures, the profound influence of the familytbe farm is described.

There were five instances where the pattern ofsettions between constructs differed.
In these five cases, data segments were identiBezhanges in technology development
and the plan image, though they were not linkeaidi@ptation. Three of the five
incidences involved innovations regarding inputshsas when Ben needed to
“purchase in some extra feed, such as cotton niHakrative 2), Albert needed the
“help of a nutritionist (Narrative 1) and Paul “lgu grain for a fraction of the typical
price by buying it from someone who ‘had a contfactaking away the grain

cleanings from around bunkers™ (Narrative 16). @madent related to the first use of
agistment as a management practice when Paul éddistifers to Tasmania” (Narrative
16). The fifth occurrence related to a decisiofrégister his Jersey cows in 1980”
made by Albert (Narrative 1). This change did lemddaptations of the production
system, in relation to herd management, thoughvthsnot spatially connected in the

data.
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Overall, the location of technology developmenthvitthe support functions of the
value chain pointed quite clearly to the potentel;reaching impacts of technology
change on farm business capacity to generate VBhgeintersections with adaptation
and images supported this idea. This implied #etinology development may have led
to unanticipated constraints in other functiongheffarm. Given that the research and
development into new technologies is often consdat a component or sub-system
level, rather than at a production system or fausiress level, this suggests that
unconsidered constraints to their uptake may @xitese higher levels.

4.3.4.2. Procurement

There were 94 sections of data coded as changeedarement. Patterns emerged in
the intersections between procurement and otheaohenof constraints that help frame
how we think about the use of farm inputs. Of thes@ctions of data coded as
procurement change, 77 were not simultaneouslyctcad@adaptation. The implication
of this was that procurement occurred outside etliophysical production system,
which was where adaptation occurred. All but onthese 77 data were associated with
changes to plans or goals. Given that procurensemsupport function, this logically
implied that change would affect other farm funetipthe links to changing goals and

plans identified in the analysis supported thiside

Seventeen procurement changes were associateddaifitation. | initially thought this
was unexpected. However, of the 17 procurementgesatnat were associated with
adaptation, 14 instances were simultaneously lin&exther function changes that
interacted with procurement (see Table 4.8). Farmgle, Matt (Narrative 13) dug a
groundwater bore which was a change in technologyadso entailed a change to

procurement.

Overall, these 14 incidents in which procuremers Weked with adaptation and
simultaneously with other functions indicated ttie link to adaptation may not have

come from procurement alone, but from the othengha.

There were three sections of coded data in whiohysement change, separate from
other functions, intersected with adaptation. Hetloese data differed from the typical
pattern. Two of these sections were clearly linteedther sections of data in which

adaptation and other function change had occuddth described how he “bought in a
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heap of heifers” which was associated with a bissirecision to change his herd
genetics as he was “gradually converting from D8&inprthorn to Jersey-Friesian
crosses”, a technology development change (Naerdty. Lachlan described how he
“got a groundwater licence to pump 320 ML” whiclidaved the decision to “put in a

shallow groundwater bore”, which was coded as teldgy change (Narrative 12).

Table 4.8: Changes to procurement simultaneously ded with other functions

Narrative Coded Data Other function coded
4 decided to try a new way to get the nutrition they needed | technology development
for their cows. They purchased maize to feed out to the
cows
8 connected the bore to the 188-acre block technology development
13 put in a groundwater bore to obtain supplementary technology development
irrigation water
13 dug a second groundwater bore technology development
16 used a lot of “bi-product feeds” (e.g. waste lollies, technology development
brewers grain)
8 given an allocation of 470 ML infrastructure
8 sell 200 ML of permanent water infrastructure
8 give half of the water saved through increased water-use | infrastructure
efficiency to the government for environmental flows
8 gave his son 35 ML of permanent water to ensure that infrastructure
there was enough water to qualify
9 applied ‘some years ago’ to get the water right increased | infrastructure
14 sold the 300 ML of permanent water off the 120-acre infrastructure
block
15 water rules changed which allowed water rights to be infrastructure
amalgamated. This enabled Owen to use the water
wherever he needed it most
16 bought another adjacent block comprising 200 acres and | infrastructure
a “huge water right” because it had an irrigation
entittement and it also had creek access
10 decided to purchase hay to feed the cows rather than Operations
watering

The third section of data that was atypical entsites first time a producer purchased
temporary water. “The first time Neil had to buynigorary water was in 1996 or 1997.
He bought 200 ML of temporary water because thackldeen ‘a few dry years™
(Narrative 14). This was coded as procurementwaastan alteration in sourcing an
input and it was identified as an adaptation beedusas noted as the first time the
producer used this tactic. Unlike the other tworaalmus sections of data, this data
section was not linked to other function changde ihconsistency highlighted a
difficulty that existed, at times, in distinguishiferm management practices from farm
business practices. Given that procurement wasoselyg related to inbound logistics

and operations, changes to procurement decisiogshee been difficult to distinguish
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from changes to the use of inputs. This suggestagability between the biophysical

production system and the farm business.

4.3.4.3. HRM and infrastructure

While technology development and procurement hedrgdatterns of intersections with
other constraints, both HRM and infrastructure waoge dispersed. These two
functions intersected across adaptation, plangyaats. This implied a difference

between these two functions compared to technalegglopment and procurement.

Change to the HRM function was identified 134 tinrethe narratives. Seventy one of
these were simultaneously coded as changes in ptahadaptations, while 30 reflected
changes in plans that were not adaptation. Five wdentified with changing goals and

adaptation and 28 were coded with changing godladtiadaptation.

Infrastructure change was identified 327 timedhmnarratives. Of these, 289 were
identified with other domains of constraifitsMore than half of these instances, 157,
were associated with adaptation and plan changejth8daptation and goal change;
82 with changes to plans that were not also adaptatand 32 that were identified with
a goal change but not adaptation.

By considering a farm as a hierarchy of system#) thie production system sitting
within the farm business, which is beneath the femily, useful insights began to
emerge regarding the difference between the twoafetupport functions (HRM and
infrastructure compared with technology and procwaet) (see Figure 4.1).
Technology development can be described as predmoiyrfitting within the
production system domain, which was supported byfitiding that 386 out of 391
technology development changes occurred in conpmetith adaptation, which
occurred in the production system. Procurementgdaan be described as generally
occurring at the farm business level. This was etpg by the finding that 77 out of

the 94 procurement changes identified in the datee wot identified as adaptations.

% The 38 instances where infrastructure change dexstified separate from other domains of constsaint
are considered in the next section.
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Value Chain Hierarchy of
Functions the farm

Family and Personal

Human
Resources

Farm Business

Procurement

Production
System

Technology
Development

Figure 4.1: Visual representation of value chain factions in the farm hierarchy

In contrast, changes to HRM and infrastructurelmmdescribed as fitting across the
farm business and family level in the hierarchgydtems. HRM in these family
businesses was affected largely by the interatcteiween the farm and family, given
that available labour was derived largely fromfdomily. As well, decisions about
infrastructure, such as finance, were often madelation to family, as is discussed in
the next section. Given this higher-order focusiBiM and infrastructure across levels

of farm business and family, it was reasonable plagterns of constraints vary.

4.3.4.4. Infrastructure change identified in isolation: the importance of finances

Value chain functions were initially intended todmed where other domains of
constraints (images and adaptation) were idenfifeedffer a way of describing how
constraints interacted in the farm. This meanstti@intention wasotto code these
separately from adaptation and image changes. Hawkfound that there were
instances where the narratives reflected poteciastraints in the farm arising from

changing finances that were not identifiable asigka in farm functions, adaptations or
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image changéd Given that finances were arguably best definea famgible

component of the infrastructure function, | codeese data as infrastructure.

There were 38 segments of narrative data that eaed as such changes to
infrastructuré. For example:

“He went backward by $60,000-70,000 in the firstryef the drought

because of extremely high feed costs. Also, dutiegdrought, not

only was there no water, but the price of milk gdlwell, due to the

strength of the Australian dollar. Since then he Iben able to

maintain the debt but hasn’t been able to lowediia over the last

few years.” (Narrative 1);

“Colin said that they ‘just squeaked through’,ugb he had to borrow

some money from his wife’s inheritance to pay upfrior hay. He did

eventually pay the money back to his wife, at the ef last financial

year.” (Narrative 3);

“Dennis thinks the biggest constraint on him lag@ding the farm

was financial . . .” (Narrative 4); and

“Harry had shares in Murray Goulburn Cooperativer@cessing

plant) and was able to borrow some money agaieseth (Narrative

8).
The producers clearly considered finance to bergoitant element in their decision-
making, which meant it was potentially a constra®itinterest here is why the data
regarding finance didn’t align with the construittem image theory and farm control

theory.

Implicitly, the fact that producers were cognisahtinancial issues indicated an
intersection with plans or goals, though in thestances the intersections were not
explicitly identifiable. It may be that such chasgeere not spatially connected in the
narrative and hence not simultaneously coded ds #umay also be that while finances
had narrowed the set of potential decisions, itsdidh ways that were not yet known.

4 There was also one instance where a change ingmment was identified separate from adaptation
and image change. This was not seen as an anooridly pattern, as it was associated with a critical
juncture.

% In two of the segments there was also a link ntadearketing and sales in one and procurementin th
other. This was because the infrastructure disocnssiuded to those functions, without describing
change in them.
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Alternatively, it may be that finance in these amstes was not a constraint. Finances
were expected to become constraints when they rethav discounted the appeal of,
decision options; hence they were identifiablehatttme they constrained, which may
have been well after the initial decision affectfimgance. This meant that such
constraints may only have been identifiable in kight and that considering the
sequence of decisions on farms through time wasaat mechanism for
understanding constraints related to finance. Gpthase instances of infrastructure
change enabled consideration of the serial eleoferdnstraints in the decision

mapping component of analysis.

Generally, consideration of finances tells us, $iameously, much and little about
constraints on farms. Over all, financial resounvese a significant consideration in
producer decision-making. Current financial circtemses were, to a large degree, a
description of the extant constrained state obilness. Put another way, the financial
resources available bound the set of decision epti@ing considered. There were

some challenges, however, in framing financesiglay.

Broadly, financial circumstance can be describedreaggregate of lower-order
constraints. Considering constraints at a levéinainces may not help to understand
the combination of factors that led to a constraisiate. These factors are the
dimensions of constraints as defined by this irgsgt model. This implies that
meaningful analysis of constraints needs to considemultiple dimensions, rather
than an aggregate notion of finances. Relatedéyatigregated framing of constraints in
financial terms does not take into account the ammging nature of financial
constraints as the dynamic and cumulative outcarhdecisions. Path dependence is a
useful framing of the compounding nature of constsathrough time, including

finance.

The close interaction between the farm and theljaimrelation to finances meant that
constraints on farm finances were to a large delgased on family finances. In a sense,
the interaction can be described as permeablbairthie boundaries between the farm
and family may have been only vaguely delineatefthencial terms. As well, the farm
and family finances may have been tightly coupiedking them highly sensitive to
variations in each other. The hierarchy of imagas found to be useful in highlighting
the intersection between the farm and family.
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4.3.4.5. Primary functions

Overall, there were fewer changes identified witiimary functions (175 in total,
compared to 946 identified in support functionshi changes to support functions
could be seen across all four functions, changesimary functions predominantly
occurred in relation to a few key functions. Thesre no instances of changes to
service, which was unsurprising given that custoseevice is not a core function of
farming. There were two identified changes to outimblogistics, 12 instances of
identified changes to inbound logistics and 10 gearto marketing and sales. Most of
the changes to primary functions occurred withiaragions: 151 out of the 178

instances.

The operations function on farms generally occarthé primary production system;
hence, it is logical that of the 151 changes irrappens, 147 of these occurred in
conjunction with adaptation and plan or goal chafdere were four instances where
operations was not simultaneously coded as adaptatid plan or goal change. Three
of these instances related to the practice of megist, which was an operational decision
about the farm that did not necessarily entail tatagn. One of these four instances was

simultaneously coded as a change in procurement.

There were 12 identified changes to inbound loggstOne of these related to accessing
whey from milk factors for pig production. The otHel instances were in relation to
accessing irrigation water, such as the experiehagerviewee 6 in which “a
neighbour [was] ‘being real friendly’ and allowifgank to go through his property to
connect to the backbone” (Narrative 6). Four ofthhenstances were simultaneously
coded as procurement changes, such as Albert'Yaagtom a change “...gave him
access to 85 ML of saline shallow groundwater, wimeed[ed] to be shandied for use
on his pasture” (Narrative 1). One of the instareas simultaneously coded as
technology development as it related to a changleetarrigation access point for the
farm. The predominance of water as the focus withdound logistics was not
surprising, given its importance among purchaspdtsito irrigated dairy and the need

to actively manage accessing the input.

There were only two identified changes to outbolagystics. In both cases these
related to grains production by the two producens Wad transitioned from dairy
farming. For example, Paul “used a storage cordraather than buying silos for their
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grain” (Narrative 16). As well, Geoff described étimportance of storage so that he
can hold on to grain until he gets a good pricedrgldtive 7). It is logical that a grain
producer would use storage as a tactic for manggiemg. This is a practice that is
unavailable to dairy producers. Outbound logigples less of a prominent role in dairy
business decisions once a relationship is estaoliglith a factory. Milk needs to be
picked up regularly or it spoils and the incom&g. Therefore, outbound logistic

decisions are made in alignment with milk factoegds.

Relatedly, marketing and sales changes were no¢ fjathe dairy farmers in relation

to their milk production, as they had little capggdo control the price they received for
their milk. There were 13 identified changes to keéing and sales, three of which were
also identified as changes to support function® @frthe marketing and sales changes
related to grain production by an ex-dairy farnfévith grain production, ‘if the market
circumstances didn't suit, you didn't have to $sdtause you could store it.” Paul could
time the sale of his grain when it suited and tingelos ‘were being more reasonable

with you'.” (Narrative 16)

Overall, there were three ways that marketing ahelsschanges were made by
interviewees on their dairy farms. The first waysvia alter the marketing and sales of
related enterprises on the farm, such as Albert%dbweloped a profitable product line
in selling bulls” (Narrative 1). The second way keting and sales changes were made
was through opportunistically selling surplus stockeed. For example, Albert decided
to “sell surplus heifers into special sales” (Naw&a 1), “Geoff decided to strip the grain
rather than cut it for hay...the first time that Gesadld grain” (Narrative 7), and

Lachlan “produce[ed] a couple of hundred extra®palducerne hay that he was able to
sell for $50 a bale” (Narrative 12). The third tygfechange to marketing and sales was
in relation to managing replacements for the hiedl decided to “sell his replacement
heifer calves and use the money to buy in dairysédNarrative 14). By selling his
heifer calves on the international market and bgiyinmilking cows he reduced the
amount of time he had to carry non-productive cbwaround two years. At the time

of the interview Neil had used this practice foott@ three years and he planned to

continue doing it while the price difference matiearthwhile.
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Managing Milk Prices

None of these four changes to marketing and salated to milk, the focal output
being generated through the dairy production systemeality, there were few ways
that interviewees were able to manage the pricedbéefor their milk. This was due to

the fact that raw milk supplies a commodity market.

Two producers, Harry and Lachlan sought to manlagie milk price by altering the
calving pattern so that the business could takarmadge of the winter milk incentive.
“While [Harry] had traditionally calved in the spg he decided to start calving some
cows in the autumn so that he could get the bpttgrthat comes with winter milk. ‘It

pays you to milk all year round” (Narrative 8). dtdan chose split calving “because he
got more money with calving in the autumn and migkthrough the winter” (Narrative

12).

One producer, Matt, was able to change which mmtic@ssing company he sold his
milk to.
“Tatura Milk had fewer than 300 suppliers and aitimg list at least a
mile long’ because they paid a 10 to 20 per cegttdri rate than other
milk companies. While Matt and Marie were not oe waiting list,
they got into Tatura Milk because they milk a langenber of cows.”
(Narrative 13)
Once they were in a contract with the new procesbey were still locked into a rate

set by that processor.

This same producer, Matt, made another attempbtmimomore money for his milk by
boosting his milk production, as “Tatura Milk wai$ening ‘considerable incentive’ to
farmers who were producing over 300,000 kilografmmitk solids” (Narrative 13).
Matt's farm was close to producing this amount hadlecided to take in 80 cows from
another producer, who was unwell, to produce thewsrhof milk solids needed for the
bonus. “Unfortunately, one of the new cows diednthrax within weeks of arriving”,
which caused quarantine problems that far outstdpmy potential benefits that would
have been achieved through obtaining the bonugdhhae 13). After that experience,
Matt and his wife, Marie, decided to “run a closetd” (Narrative 13).
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4.3.5. Implications from pattern analysis

Within this stage of analysis | considered thegya#t of intersections across dimensions
of constraints in farm control theory, image theangl value chains to identify
congruence and dissimilarities across dimensiomsrdll, | found a high degree of
connection across constraints from the differeabttes. This indicated congruence
across concepts. | also found that there was soveesity among the intersections
across dimensions of constraints, which highlighted the constraints from the
theories were not simply different ways of desengpihe same constraint. Through
close scrutiny of these differences | was ablexfaen the reasons behind the

dissimilarity, which predominantly aligned with theeories.

| found in this stage of analysis that a much deepderstanding of constraints on
farms emerged when considering these constraindissathe three theories. This largely
related to an understanding of the role of hieraralconstraints that emerged. Building
on Figure 4.1, Figure 4.2, below, is a visual reprgation of the overall pattern of
where constraints intersected in the hierarchyeffarm, with the family and personal

representing the supra system and the product&tersyrepresenting a subsystem.

Hierarchy of the Value Chain Image Farm Control
farm system Functions Theory Theory

Family and
Personal
_____________ Human T T
Resources Goal
‘ changes
arm
Business Procurement
Production Primary Functions/ Technology changes Adabtation
System Development p

Figure 4.2. Hierarchy of constraints identified inpattern analysis, building on Figure 4.1
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Adaptation occurred centrally in the farm productgsystem. Changes to farm plans
were identifiable at the farm production system buasliness level, while changes to
goals were predominantly seen at the farm busiaed$amily level. Value chain
function changes also applied to different levelthie hierarchy, with HRM and
infrastructure interacting more readily with theniy and personal level in the
hierarchy, procurement interacting at the farm messs level and technology
development and primary functions interacting atghoduction system level. The
potential for a strong influence of the family dretfarm business was found to be an
important characteristic in this hierarchy, espigcia relation to farm labour (human
resource management) and finances (infrastructiihgd.was highlighted further by the
fact that many critical junctures emerged in relatio these factors, which is described

more fully in the next section.

What is missing from this pattern analysis is cdesation of how these constraints
build upon each other through compounding and Isgeigisions, to increase the degree
of constraint. This is path dependence. In the ag&ge of analysis | mapped the
sequences of decisions on farms to identify the oblpath dependence in constraining

farm decisions.

4.4. Analysis of path dependence through decisionapping

In the previous section | described my analysigatferns in intersections among
dimensions of constraints. This was in aid of asisgscompatibility across different
domains of research regarding sources of constramtiecision-making. The thought
was that consideration across these three donfaims ¢ontrol theory, image theory
and value chains) offered a more comprehensiverstad&ling of constraints than
would be achieved through their consideration atason. Comprehensively
characterising constraints in farms also needsmsider the dynamic and cumulative
relationships among constraints. This is the rblgadh dependence, a lens for
meaningfully understanding the dynamic relationstnpong dimensions of constraints.
In this section | describe analysis of the cumuéatnd dynamic relationship among
constraints through consideration of critical jues and reinforcing decisions that

flow from them.
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The approach employed for this step of the anabaisbe broadly described in terms
of decision mapping, in which linkages were ideatifbetween the multiple

dimensions of constraints and critical juncturey. & was to map decisions through
time on individual farms in order to identify whetha pattern emerged that suggested
the existence of path dependence as a constraich. &pattern would entail a trigger to
alter the path followed by sequences of decisibasreinforced the new or altered path.
These reinforcing decisions are the simultaneotstied adaptations, and changes to
images and value functions, that were describekdarmprevious section. If such patterns
were identifiable in the data, this would offerdesmce that path dependence exists in

farms.

The entry point to discussion of the decision magpesults is consideration of critical
junctures. A critical juncture is the path depermeoonstruct describing a trigger for
changing the trajectory of the farm business gdatkthe next section | describe the
findings relating to critical junctures, framed anal discussion of their sources. From
critical junctures, | go on to describe the outcarh&lentifying linkages between
critical junctures and adaptations, image and fonathanges (as reinforcing
decisions). While the overall degree of succesardkng linkage identification is
considered, emphasis is placed on understandingevihe pattern did not hold or why
linkages were not identifiable in some circumstant¢hen focus on a number of
implications that are derived from this framingoohstraints, which includes examples
from the narratives relating to drought, exitingiagiture and herd fertility

management.

4.4.1. Sources of critical junctures

There were 264 sections of data in the narrativaswere coded as critical junctures
across the narratives. When looking at the crifizattures, | found that they could be
meaningfully classified into six types, based ogirtlsources. These are extreme
weather, such as drought and flooding, policy ckanmarket changes, changes to the
personal or family context, and identified endogenopportunities or threats on-farm
(See Table 4.9). A full table classifying the sasof critical junctures can be found in

Appendix F.
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Table 4.9: Sources of critical junctures identifiedn the farm narratives

Source of critical Description of source of critical juncture Number of
juncture Critical
junctures?®
Extreme weather events * Any weather events that influenced changes to 25
the farm business; e.g. drought and flood.
Policy *  Compulsory changes to rules or policies 20

e Change in policy context that offer an opportunity
for the farm business.

Markets e Changes in the market create threats or 14

opportunities for the farm business

Changes to farm ownership, management, 91

succession planning, available family labour.

e Change in personal and family goals including
marriage and children.

» Episodes of family tragedy

Personal and family context

Identified opportunity inthe |«  Business development opportunities relating to 63
farm (or margin) the land area, land development, herd and dairy.
»  Enterprise change for improved business margins.
Identified threat in the farm |«  Threats associated with current farm use of land, 59
(or margin) labour, herd or dairy.
e Current enterprise seen as a threat to the
business.

Critical junctures were coded in the decision magpising a unique code that
comprised the narrative number followed by thaaaitjuncture number in the
narrative. Hence, if Narrative 12 had five idewficritical junctures, these would have
been coded as 12.1, 12.2, 12.3, 12.4 and 12.5 ufigsie coding is included in the
forthcoming discussion of analysis where individei@ical junctures are considered.
This coding is useful for easily finding the indiual critical junctures in the decision
mapping in Appendix F.

4.4.1.1. Drought- and flood-related critical junctures

There were 25 critical junctures identifiable ie tthata that were associated with
extreme weather events, namely drought or floodimgll narratives, Victoria’s most
recent drought was a critical juncture, leadinghianges in the farms. For example:

“drought helped to ‘force’ the move regarding spétving. They had

no summer pasture during the drought and hadaf Exitumn and

winter pasture. If they wanted to make the mostiodt they had, they

needed to milk more cows through the winter, to enage of that

grass” (Narrative 2, 2.12);

% Eight sections of data were identified with twaiszes of critical junctures, as they described two
sources concurrently. Hence, the total numberit€aljunctures in the table of 272 is eight gexghan
the coded data.
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“Then for nine years from the early 2000s it waswggh to just make

it through the year. The drought really slowed @adown; all of his

‘ambitions just were put to the side” (Narrative337); and

“John and Jacqui learned ‘a whole new way of faghioecause of the

drought” (Narrative 10, 10.15).
Four of these same producers experienced a cijicature 35 to 40 years previously
due to drought:

“In the early 80s there were ‘some dry years’. Oweger got scarcer

Albert needed to find another way to get the wafBldrrative 1, 1.6);

“couple of years after Ben came to work on the faimare was a

drought that led the family to start feeding cowsthe bail™”

(Narrative 2, 2.5);

“There was a dry period in around 1974-75 and Feafaither started

looking for more water for the farm” (Narrative @,3); and

“There was a drought over the 1976-1977 seasevadtthe first in

which Owen didn’t get his full water right” (Narre¢ 15, 15.9).
As well, one narrative highlighted a critical junc that emerged due to flooding:
The flooding meant that the cows couldn’t get efroggass and it was hard to get hay
as everyone else needed it. Subsequently, the carition wasn’'t good enough
during joining and they ended up with ‘a lot of @snpows’ (Narrative 4, 4.3).

| had expected that a significant drought in thevey region, which ended in 2009,
would be a source of critical juncture for at les@ine interviewees. The finding trzk
interviewees experienced a critical juncture dutimgdrought was unsurprising,
especially given other research had identifieddineade of drought as leading to
unprecedented change in the region’s irrigated/damming (HMC Property Group,
2010; Kiem & Austin, 2013). Findings associatedhwdtfferences in response to the
recent drought are considered in section 4.5.

4.4.1.2. Policy change-related critical junctures

Policy change can be compulsory, such as the dewelot of new rules, or voluntary,
such as the introduction of incentives. Policy geoan have positive, negative or little
impact on the farm business. It is policy changmiéng positive or negative impacts
on the farm business that are sources of criticadtures.
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There were 20 critical junctures that emerged dwedhange in policy. Eighteen of
these were related to changes in water policy. fiehaied to other policy changes.
Before considering changes to water policy, theékergolicy changes will be
described.

In Neil's family history, the establishment of d&xco quota in Victoria led to
circumstances where the farm could no longer suppaorfamilies. This was because
“the quota assigned to the farm was too small ppstt both Neil’s father and uncle”
(Narrative 14, 14.1). The policy led Neil's fathermove and begin a dairy business.

On Matt's family farm, the introduction of “reducéaterest-rate salinity loans available
to do infrastructure upgrades” had a huge impadaon irrigation, given “[a]t that

time the farm irrigation comprised little bays dnuid stops with shovels™ (Narrative
13, 13.16). Matt and his family used the loansdgib laser grading, “which absolutely

transformed irrigation”, and build a large dam ba farm (Narrative 13, 13.16).

The 18 instances where water policy-related cfijioactures were identified described
different changes to water policy. For example,| idascribed an opportunity
associated with the expansion of public water g@iafrastructure, (likely in the
1950s). Due to the enlarged storage capacity tortgavere offered access to more
irrigation water.

About a year after Karl took over the family fatrake Eildon was

enlarged to enable a greater regional storage tapacwater. Karl,

and other irrigators were offered the chance tdbotheir water use

through “sales” water. Karl “never ran out of wat@arrative 11,

11.8).
This was highlighted by Karl as a significant evimthis business, with the increased

access to water likely guiding farm production demis.

Two of these related to changes to entitlementgasted under the Water Act of 1964.
Peter said that the amendment of the Water Ac964was “a critical
point for the farm”. Up until then the allocationgre “unrealistically
low”. The act “had a massive impact on what hapgdéna the farm.
Given the farm had four allotments, they receiviedugh water with

the changes that they “became serious irrigationées” while before
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they were “just dryland farmers with some irrigati¢Narrative 16,

16.6).

In around 1959 the rules regarding water changdtatovater rights

were determined by titles rather than acreage étlaer 10, 10.2).
For both of these producers, the critical juncgteanmed from an increased access to
irrigation water which led to changes in how thagnied. The change led Peter to
become a “serious irrigation farmer” and it enahletin’s father to convert the dairy

farm to perennial pasture from lucerne.

While these two producers described policy chahgedxpanded their water
entitlement, two other producers experienced alifienctures associated with changes
to water rules in the 1990s that decreased thdegmwieith described how when “water
started to become scarcer” due to changing wales,rhe had to redevelop his pasture
much faster than he expected (Narrative 11, 11Ra0)l also described how the “[water
entitlement] wasn’t a problem for them up until ab@997, when water rules changed”
(Narrative 16, 16.16). The change meant Paul antfother received less water and
“had to buy in two-thirds of their irrigation wateeeds in a year when they received a

100 per cent allocation” (Narrative 16).

Owen also experienced a critical juncture assotiadth water policy in the 1990s,
when the “water rules changed” (Narrative 15, 1h.@ven identified a beneficial
impact by increasing the degree of flexibility hadhn relation to his water use. The
policy change “allowed water rights to be amalgadat[which] enabled Owen to use

the water wherever he needed it most” on the ftarr@tive 15).

Modernisation as an example of a policy-derived ctical juncture

The modernisation of the public irrigation systemmsva more recent example of a
policy derived critical juncture identified withgix of the farm narratives. The
modernisation program imposed alterations to ititggeassess points for irrigators. It
also included the negotiated rationalisation okeasgoints and spur channels affecting
irrigation practices.

For two producers, while the critical juncture élethsome farm level change it had
been positive. Colin identified how “[d]uring theodhernisation process NVIRP put in

five mechanised gates” (Narrative 3, 3.8). Coliavisd a bit on labour” when he
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rationalised an outlet and the other five outle¢serconverted to flume gates (Narrative
3). After “the public irrigation infrastructure hdmten upgraded...Keith thought that the
new system ‘works great” (Narrative 11, 11.19)ite upgrade Keith rationalised a
spur which included converting 18 acres to drylarapping (Narrative 11).

The consequences of modernisation were not viewéavaurably by Isaac. “In the
middle of the drought Isaac’s outlets to the pubtigation system were automated as a
part of an irrigation modernisation program.” (Ndive 9, 9.10) For Isaac, the change
led to problems with “gates not opening or shutpngperly” which forced him to alter
how he timed his irrigation schedule to ensureshtbére when the water was meant to

turn off (Narrative 9).

There were two other producers, whose farms hatbyet ‘modernised’, with

identified critical junctures due to modernisatité@eoff's farm is 1.5 to 2 kilometres
from the backbone on a spur channel. At the timb®interview he was ‘in the middle
of discussions’ regarding his farm’s access tgation water” (Narrative 7, 7.14).

While the implications of modernisation were unagrfthe distance from the backbone
implied some farm-level change was likely to beessary.

Unlike Geoff's circumstances, Dennis and Donnadleeady been impacted upon by
the modernisation policy, though not through thelementation of the program.
Dennis and Donna had purchased a 211-acre blochahbdegun a process of
development on this new land when irrigation motsation was announced. The
announcement injected a degree of uncertainty degpaccess to water on that block
into the future, so they stopped the developmdriiey stopped what they were doing,
never put in the lucerne because they thoughtytsters was going to change
‘anytime’. Of course, ‘eight years down the trakky still haven't done anything™
(Narrative 4, 4.15). The delay in the implementaid the modernisation program has
also locked Dennis and Donna out of accessing gfanfunding irrigation efficiency
on farms that other producers were receiving.

“Because the decision has not yet been made abeiutspur, Dennis

and Donna are still waiting for their farm to beaemised through

NVIRP. They are still using Dethridge wheels aiitisennection to

the public irrigation system. As well, because they not on the
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backbone, they cannot access the on-farm wategftisency grants.

‘They wonder why we're upset.” (Narrative 4).
Not only were Dennis and Donna uncerfambout how to develop a 211-acre block
that they had purchased, they were also lockedfostme development options for the

farm business because of the delay.

One producer saw the potential to link the impadehge through the modernisation
program with grants for funding irrigation efficieynon farms.

NVIRP wants to get rid of the spurs on the irrigatsystem as a part

of an irrigation modernisation program. As welkth are government

incentives (round two) for water-use efficiency tgdps. Frank has

put these two things together to redevelop hisydaioperty

(Narrative 6, 6.17).
This example indicated two policy-derived sourcethe critical juncture, compulsory
change in terms of modernisation and the identibigplortunity associated with funding

available through the irrigation efficiency grants.

In addition to Frank’s critical juncture describagove, six other critical junctures were
identified in the farm narratives that were linkedrrigation change associated with the
grants for funding irrigation efficiency on farms.

Albert “was successful in acquiring funding througlo state and

federal programs that are providing him considerdhding towards

$225,000 worth of on-farm improvements. He neveldbave

afforded this kind of upgrade without the fundir{arrative 1, 1.9);

Ben laser-graded four paddocks with the “help e#aent federal

government water efficiency grant” (Narrative 214);

“At the time of the interview Edward was in the pess of doing some

irrigation development work that was funded throighund Two of

the Catchment Management Authority’s on-farm irtigga efficiency

program” (Narrative 5, 5.12);

“After the drought Harry’s son used an irrigatiomaernisation

program and a water efficiency grant” (Narrative383,7);

%" Irrigated grape producers in the Sunraysia regfddorthern Victoria also expressed uncertainty
regarding investment in their businesses in the &daincertainty regarding their access to irrmyati
water (Cowan, Wright, & Kaine, 2011).

151



Also from Narrative 8, Harry was “planning on pagiin an

application for the next round of funding for wasedficiency grants to

get pipes and risers installed on the 345 acréandfthat he owned”

(Narrative 8, 8.18); and

Neil “applied to convert the whole dairy farm t@i@es and risers

system” through irrigation efficiency grants (Ndiva 14) “Neil was

interested in pipes and risers was ‘for the liflestyGrowing feed and

irrigation were the biggest jobs on his dairy faaiongside milking

the cows. He hoped to make those jobs easier te whaky farming

‘quite a reasonable lifestyle’” (Narrative 14, 1@)2
There were state and federal farm irrigation efficly grants offered to irrigators across
the same period of time that irrigation modern@atolicy began the implementation
phase. The farm irrigation efficiency programs gatlig offered irrigators funding for
on-farm irrigation work in exchange for 50 per cehthe irrigation water saved
through the works, which was then allocated foriremmental flows. While the
irrigation efficiency grant programs were sepafeden modernisation, their tandem
implementation meant that they were closely linkéeince, these critical junctures

were likely to be closely linked to modernisation.

There were no threats identified as critical junesurelating to the irrigation efficiency
grants. However, it is worth noting that one intewee highlighted a potential future
threat to the regional industries due to the reagatlability of grants for irrigation
upgrades.

Paul thought that the problem with agriculturehia tegion was being

‘masked’ by Government’s investment in the irrigatinfrastructure.

When the money through these ‘farm water prograsngone, Paul is

very unsure what the future holds for irrigatiorthie district.

However, Paul is certain that ‘the toughest yemigrigation are still

ahead of us’ (Narrative 16).

Overall, there were 11 narratives that highlightatical junctures associated with
either modernisation or new irrigation efficienaygts. This means that there were five

producers for whom such critical junctures wereidentified. For some producers
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modernisation led to no change in the farm andpfobers, modernisation was

overshadowed by other issues.

There were three producers for whom the moderoisgrogram was described in the
narrative, but did not have sufficient noticealohgacts on the farm associated with it to
indicate a critical juncture. Lachlan described hbesonly change for him was that
“one irrigation outlet was converted from a Detlgedvheel to a ‘flow meter’ as a part
of the upgrade with no ill-effect” (Narrative 1For Matt, modernisation led to the
rationalising of a spur channel which had littlgpgt on his farm as “Matt hadn’t used
the spur outlets since he built the dam, 25 yego$ @arrative 13). Owen noted that
his “irrigation outlets were converted from Detlygdwheels to Magflow meters” and
that he “did very-little’ to change his on-farnrigation system at the time the public
infrastructure was changed” (Narrative 15). Fadé three producers the policy change
had little impact on their farms. None of theseimtewees participated in the farm
water grant program and there was no indicationrtit@dernisation led these producers

to alter their systems in response to a new oppibytu

There were two other producers for whom moderrosatias not identified as a critical
juncture. In these cases, modernisation was lgagfisant than other issues that were
identified as critical junctures. For John and diadrought was a critical juncture
which required that they learn “a whole new wayaoiming” (Narrative 10, 10.15).
While John identified that money received for ratitising Dethridge wheels and some
“associated on-farm work” was useful, it was iratign to managing the critical
junction of drought; as “NVIRP money helped getdaind Jacqui through the drought”
(Narrative 10).

During the time that modernisation was occurringlRaas trying to get out of
agriculture by selling the farm. When a buyer coubtl be found Paul changed his goal
by shifting from dairy to cropping production. lawthrough the time that he was
transitioning to cropping that he “‘changed a Ibtlongs’ regarding how the farm’s
water was structured” (Narrative 16). While the miwasation policy may have
influenced his decisions on farm irrigation, howds done so is unclear. The decision

to change enterprises was clearly identifiablehactitical juncture for Paul.
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This modernisation example highlights the varidtingpacts a change in policy can
have on those whom the policy effects. A signifidaature of the modernisation
example is the intersection between the imposedgshthrough government policy and
voluntary change with the availability of grants fonding irrigation efficiency on
farms. Of course, the actual impact of a policyngeacannot be understood solely
through identifying it as a critical juncture. $twhat the policy enables, or locks out,

regarding subsequent decisions that determinaugsmpact.

4.4.1.3. Changes in Markets

There were 14 critical junctures that stemmed froanket changes. Four of these
related to changes in the dairy industry regargimgiuct expectations. For Harry, the
factory milk “payments changed to focus on protéMarrative 8, 8.12). This “meant
that increasing the amount of milk became more oo than butter fat” and Harry
decided to change his herd genetics to Friesiartake advantage of the opportunity

(Narrative 8).

In three circumstances the milk factory shift taghasing whole milk from farms was
identified as a critical juncture (10.4, 11.11,4)3In all three cases, the producers had
both pig and dairy enterprises. For example, wiika factories started taking whole
milk rather than just cream...[th]is meant that the@ees no longer excess skim milk for
the pigs.” (Narrative 10, 10.4). The market chamfj@enced farm decisions relating to
both dairy and pig production.

There were ten critical junctures identified in tieratives that related to the prices
producers received for their output. Neil described “there was one year in which
the ‘milk price was terrible™ (Narrative 14, 14.Z)he poor market prices drove Neil's
family to produce cabbages as an alternative safrceome for the farm. Matt's
father decided to focus on “the production of bufé¢” by shifting out of fruit and into
dairy “because the market price his father wasrmgefor the fruit was low” (Narrative
13, 13.2). As well, Matt and Marie had to get affrh work when there was a “huge
drop in milk prices in 1975” (Narrative 13, 13.15).

The impact of a drop in market prices on the faras wetermined, in part, by the
current financial circumstance of the farm. Forragée, “the money that Harry was

getting for his milk decreased as price for bué¢idropped” (Narrative 8, 8.3). At the
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time Harry “was ‘broke’[as well]. Harry got a lettfom the bank that told him to stop
writing cheques from the farm account until he carpavith some money” (Narrative
8, 8.3). Harry had to borrow more money againstio#issets and sell off stock to get
through the crisis. More recently, “Murray Goulbuhopped the milk price which put
Harry and Helen under so much financial pressuwatttiey considered getting
completely out of dairy” (Narrative 8, 8.16). Thigs at a time when Harry’s “property
was mortgaged and he was ‘battling to keep goi(iddrrative 8, 8.16). This time
Harry sold 200 ML of his permanent water to manidgeproblem.

The other critical junctures relating to marketps appeared to be describing the same
industry crisis, though the dates differed. Deswigs of this period in regional history
that resulted in critical junctures were remarkadbiyilar: farmers were “[s]hooting all
the cows” (Narrative 10, 10.6); “when farmers wisteooting cows’ because ‘they were
worthless™ Narrative 13, 13.19); “there was ‘a wagrisis in the cattle sector’.
Producers were ‘shooting cattle and livestock ve¢rgive-away prices’. “Peter started

‘looking for an alternative’ to cattle” (Narrativis, 16.7).

For Karl, the downturn in the market during thidustry crisis, when he “recalled other
farmers having to shoot their stock” (Narrative 11,12), combined with a conflict he
was having over milk collection to produce anottrétical juncture, when he “got
discouraged” with dairy farming (Narrative 11, 13).1Karl ended up converting his
farm to beef cattle.

4.4.1.4. Family and personal context critical junctures

The sources of 91 critical junctures can be desdrds relating to changes in the family
and personal context, which entailed changes t®opat and family circumstances in a
way that altered farm business decisions. Broddlge can be described as relating to
personal and family goals, including marriage ahnittlcen; episodes of family tragedy;
or changes to farm ownership, management, succegiioning and available family

labour.

Personal and family goals
Decisions made to enter into farming were codectiéisal junctures. Such decisions
were underpinned by personal goals; hence, thesealassified as relating to family

and personal context. For example, Matt’s fathearfted to change from his pre-war
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career in the railroads to farming, as his famibsvirom a farming background”
(Narrative 13, 13.1). As well, Albert described hbis “grandfather started out as a
share farmer on the property” (Narrative 1, 1.1).

Other critical junctures that were described asigka in personal goals related to
changes to off-farm activities or businesses thadtd alterations on the farm. For
example, Albert “retired from his off-farm artifai breeding work” and started
“focusing on doing a few more things around thenfagNarrative 1, 1,10). As well,
Lachlan “became involved in another business afiafthat was essentially a seven-
day-a-week business”, which reduced the time hé&dqaut into his farm (Narrative 12,
12.11).

Some goal changes related to moving toward retinenf®r example, Matt decided to
focus on “reduc[ing] their debt and refinanc[inlggir loan...[as he] was in his early 60s
and didn’t want to ‘keep going flat out” (Narraé\3, 13.31). “Owen and Olivia
decided that they no longer wanted to run the damy” (Narrative 15, 15.15). When
“Harry turned 70 he decided that he was goingap stilking cows as he thought he
had ‘done enough™ (Narrative 8, 8.19).

Some of these critical junctures were derived fadranges in personal or family goals
related to decisions to get out of dairy farnffhdhese goal changes were closely
linked to the farm not achieving the benefits neeole the family or individual. For
example, “Karl ‘got discouraged’ with dairy farngrand converted to beef cattle
(Narrative 11, 11.13). As well, “Paul and Patrigiare just ‘marking time’ and by 2008

they'd ‘had a complete gutfull
16, 16.20).

of dairy farmingd converted to cropping (Narrative

Another example of this was Lachlan’s experientachlan was under a lot of stress.
He was ‘sick of working and not making money’. LeEchdecided that the time was
right to sell the cows because things were statbrtgrn around and ‘people started
getting a bit of confidence’. Cattle prices andknutices were improving as well”
(Narrative 12, 12.12). An important characteristithis example is that Lachlan

“There were other critical junctures from which proers altered their enterprises that were clagisifie
either an identified opportunity or threat in tleethcoming section. The critical junctures classifas
intersecting with personal goals differed in theg producers indicated a high degree of stredsgaty
emotional response to their circumstances, thaliéh@ conflict with their personal wellbeing that
underpinned the critical juncture.
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described the intersection of several distinctdiectNot only was he concerned about
his low financial returns but the drought was beg to ‘turn around’ and the market
prices for both milk and stock had improved. Laoldavas not the only experience of a
critical juncture occurring due to multiple factomis issue is considered in greater

detail in section 4.4.3.5. of the analysis.

Getting married and having children were sourcexitital junctures within the farm
narratives. In some cases getting married and gahiidren drove decisions regarding
the need to expand or otherwise alter the farmekample, “Harry had a growing
family and was looking to expand his farm busirgss$hat he could support his wife
and children...” (Narrative 8, 8.2). As well, “Band his parents knew that there were
going to be ‘two families trying to make a livinfjom the farm. An extra house had to
be built and, while Betty did work off-farm, theneas a ‘push to try and milk more

cows™ (Narrative 2, 2.8). In other cases, marriafjghe son was a trigger for passing
on the management of the farm. For example, “Alaed his wife took over the farm in
1978, after they were married” (Narrative 1, 1.2)l 4tjhe day that Owen was married

the farm was signed over to his name” (Narrativelts5s).

There were also examples where triggers for charmge identified by the need to
match farm business goals with family goals reatmchildren. For example:
“But he would come home after being on the roadafoouple of

weeks and his children wouldn’t know who he wasatldhanged
things for Edward” (Narrative 5, 5.4);

“They wanted to decrease the amount of time thatwes putting
into the farm so that he could ‘spend a bit mareetat home with the
kids™ (Narrative 14, 14.17); and

“About four years ago his wife’s business was timgvand she was
off the farm for an increasing amount of time. Ketibok on the role
of ‘home dad’. This meant that he looked afterlibase and managed
the children’s needs. Keith did that over threeryead it was
difficult. The most challenging part was the evenmilking as that
same period was when he needed to be lookingtaiearhildren and

their needs and preparing the evening meal. Keghgouldn't be in
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two places at the same time and he was ‘burning @Narrative 11,

11.20).
The need to match the farm to family needs careba 8 Neil’'s decision to convert to
pipes and riser irrigation on his farm “for theebtyle” (Narrative 14, 14.20). “Growing
feed and irrigation were the biggest jobs on hisydarm, alongside milking the cows.
He hoped to make those jobs easier to make daimyirig ‘quite a reasonable lifestyle™
(Narrative 14, 14.20). Neil was concerned that‘thee” hours invested in dairy

farming “could ‘get pretty tough on the family lif€Narrative 14).

Family tragedy

The untimely death of a family member was identiifitsy several producers as
traumatic for the family and leading to impactstiba farm. | identified these as critical
junctures because of their clear impact on decssiefating to the farm. These impacts
include changing who makes the farm decisions,dieduyproduction for a period of

time and stalling in a decision to sell the farm.

For example, John had to permanently take ovdaiai management decisions when
his father “just lost interest’ in the farm in tin@id-1960s after the tragic death of one
of John’s sisters” (Narrative 10, 10.7). As wefteaNeil's brother was killed in a car
accident in 1986 “Neil’s father was considerindiaglthe farm” (Narrative 14, 14.4). It
was only because Neil, at 14, expressed interesiring to work on the farm when he
finished school that his father kept farming. Egenduring the next couple of years the
stock numbers were reduced to “make life easiethfairtime” and the family went

overseas for an extended trip (Narrative 14).

Dennis and Donna had “been 'thinking about movimgnawybe to another farm or out

of farming’. However, when they lost their son thest ‘weren't ready to move”™
(Narrative 4, 4.17). Several years later, they vegiteon the farm “plodding on”
(Narrative 4). In recent years Edward and Elletts€e children were involved in an
automobile accident and one daughter died. The otleechildren were also injured.
Edward broke his leg at the scene of the accideshiElen had broken her arm in the
dairy a week earlier” (Narrative 5, 5.10). Duehege circumstances, Edward and Ellen
had to alter farm by selling all of their dry stoamkd converting to once a day milking.

They hired someone to manage the farm.
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Grief was certainly present in the interviews amel harratives. While grief is likely to
influence the capacity to make decisions aboufahm, understanding responses to
grief is beyond the scope of this research. It@said that the untimely loss of a
family member may interact with an individual's valimage and lead to fundamental
questioning of personal goals. These critical jurex also clearly influence farm

business goals, succession planning, and farm tabou

Changing family labour, management and ownership

There were a number of family-based critical junesuthat directly influenced available
farm labour for the business. Some of these rekatetiildren returning to work on the
farm, thereby increasing available labour. For gxant'Ben left school in 1981 and
became an apprentice on the farm” (Narrative 2, &8 Harry’'s “son came back to
work on the farm in the early 1980s and has beeth@farm ever since” (Narrative 8,
8.6). These critical junctures can lead to expanamd growth decisions, based on
having more farm help and increased pressure toastipn expanded workforce. For
example, “[a]s Frank had just left school to workthe farm, Frank’s father decided to
purchase the block so that they could increaséatine size and milk more cows”
(Narrative 6, 6.4).

Other examples of critical junctures that stemmethfchanging labour related to
decisions by individuals that reduced availablenféabour. For some producers the
consequences of these changes were significanexaonple, when Colin’s wife said
she was “no longer interested in working in theyfaiColin realised that he had a
significant issue because he didn’t want to hidp et needed support when breaking
in new heifers because he had a “difficult daifyarative 3, 3.9). When “Frank’s
younger brother decided to leave the farm” in 2008urned the farm into a
predominantly one-man operation” by halving the kimrce (Narrative 6, 6.14). Matt
and Marie’s “son announced that he was leavindaira for personal reasons” just
after considerable investment had been committéldeiairy farm, based on the idea
that he would be taking over the business (Namal®, 13.33). Following their son’s
decision to leave, Matt and Marie were forced tbtee dairy business, which was

“unexpected and traumatic” (Narrative 13).

Overall, it was apparent that the role of the fgrag a farm labour force could strongly
overlap with the family as a support network. Diexis to work on the farm or leave
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the farm were not necessarily made for businesonsa Offspring could be seen
coming and going within the farm narratives as sesiiof farm labour and members of
the household. For example, “Mark, came to workhenfarm in the very late 1960s,
after being retrenched from his job as a mechgiNeatrative 13, 13.12). Similar to
marriage, this can put pressure on the farm torgémsufficient income for the

expanded family.

When labour altered due to a family member’s deni$o leave the farm, at times the
significance of this related to issues of succesplanning and farm ownership. There
were several examples in the narratives where woteg such changes led to changes
in farm ownership. Matt and Marie were hit by “a @i a bombshell” when “Matt’s
brother Mark and his wife announced that they waiebe bought out” (Narrative 13,
13.27). Edward “discovered that he and his fatetdn't work together very well as

‘two bosses just don’t go down™ which led Edwaadkuy the family farm (Narrative 5,
5.6). When “Geoff and Gini wanted to get out orirtbgyn and run their farm as they
wanted to” the family partnership had to be splitwo (Narrative 7, 7.8). Paul had two
brothers, both of whom decided to leave the farahfégrent times, at a cost to Paul.
When his second brother left in the mid-1990s, Radlto borrow “about 60 per cent of

the value of the farm” to pay off his brother aather (Narrative 16, 16.15).

Change in ownership indicated the potential foew get of farm business goals by a
new farm manager, hence its identification astcatijuncture. There were many other
examples where changes in ownership were idenigfiab critical junctures in the farm
narratives. In Colin’s farm history, the family ¥fa was split into two 150-acre blocks
and given to Colin’s father and uncle who ran tresmwo separate businesses”
(Narrative 3, 3.1). Isaac’s “father bought out lwisther and took on sole management”
(Narrative 9, 9.2). Lachlan’s “grandfather had fsans and divided the 600 acres up
into sections, giving a block to each son in thd-4®50s” (Narrative 12, 12.1). “Peter
and his wife took over a soldier settlement bldwkt tbelonged to Paul's mother’s
parents” (Narrative 16, 16.9).

4.4.1.5. Imperative for increased productivity as a source bcritical junctures

The final two sources of critical junctures, cobiiting 122 of the 264 critical junctures
identified in the narratives, were those relatedridogenous opportunities or threats
within the farm that influenced productivity anethusiness margin. What became
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clear to me when | was considering these critizatjures was that they were
embedded in a persistent need to increase prodydhat could be seen across the
farm narratives. Before considering these critjeattures in detail it is useful to first
describe this need to increase productivity aslppdrframe the opportunities and threats

in a meaningful way.

Dairy farming, like much of Australian agricultuxists within a near-perfectly
competitive market. A fundamental problem assodiat#h this perfect competition is
the relentless decline in the terms of trade indiey industry. The declining terms of
trade means that income generated by producinggiime outputs from the same inputs
decreases over time. Albert described how “if yiaung still, the costs just kill you”
(Narrative 1). Owen describes this problem withmfarm experience when “[a]ll
through the 1990s they continued to milk 180 cdwsir farm ‘maximum’, and ‘were
just going backwards™ (Narrative 15). This creasesontinuing imperative to increase

productivity if a dairy business is to remain praffle.

There are two general mechanisms for increasinduatovity: expansion (to capture
economies of scale) and efficiency improvementsosg the farm narratives | found
that the imperative for increasing productivityat#d changes to business structure
through expansion and efficiency, which were re#ldan critical junctures. This could

be seen the farm development decisions through(8ee Figure 4.3).

Y Y

Increase Increase Increase Increase
land area land development land area land development

—————— Herd management for increasing productive efficiency :D

mnutrition, calving, genetics)

Increase cow #s Increase dairy Increase cow #s Increase dairy
milking capacity milking capacity

N/

Figure 4.3: Simple illustrative example of dairy fam development through time

There were two interrelated streams of expansidnediiciency decisions made
through time, relating to feed production and teedhidentifiable in the narratives.

Change in terms of the feeding system generallgiledtthe acquisition of land
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(expansion) and the development of land to increéasmutput of feed for the herd
(efficiency). These two broad mechanisms for insireg@production are clearly related.
Narratives reflected cycles of land acquisitiondaled by land development and the
more land acquisition. Identified threats and opyaties within this cycle that led to

changes to farm development were identified inntagatives as critical junctures.

Output growth in terms of the herd entailed incireg$he size of the herd (expansion)
and increasing the capacity of the dairy shed &bknan increased rate of milk
extraction (efficiency). These two mechanisms faréasing production are also clearly
related. Farm narratives reflected decisions t@eghe herd and then increase the
dairy in response to the larger herd. For exantfdne of the governing factors on

herd size according to Ben is the dairy, or ‘mitkshed’” (Narrative 2). Identified
threats or opportunities within this cycle that tecchanges in farm development were

critical junctures.

Another important element within the narrativestielg to the imperative to increase
productivity was managing the herd for productiffecency. This included practices
such as selection of herd genetics, breeding drthgagractices, as well as nutrition
management. Changes to these farm practices wees mbviously linked to an
interrelated cycle as was identifiable in the fpeaduction and herd. Instead change
tended to be sporadic. These elements, espechallyging genetics and calving
patterns, are discussed further in sections 4.4/%024.4.3.4.

The feed production and herd streams of expansidretiiciency decisions are
interrelated. The degree of coupling between feedyxtion and the herd determines
the extent that a critical juncture resultant frartinreat or opportunity within one stream
leads to change in the other. It is logical thatydausinesses relying upon farm
production of feed for stock will have a high degycé coupling between the two
streams of development. A significant degree ofptiag was apparent in a number of
the critical junctures. The link between herd sind land was seen in Neil's narrative:

Neil was trying to build up cow numbers again sittedrought. He

was trying to do it quickly to increase income hesmahe had bought

the extra 160 acres. He was also “trying to pustiesfarming” which

meant he needed enough cows to “sustain thingseatsanable level”

(Narrative 14, 14.19).
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Harry’s experience was another example of this. éwhe bought the 120 acres and
leased 100 acres in the early 1970s” this waggdrito increase his dairy to “a 20 unit
herringbone” as he was increasing his herd sizaabaving more land (Narrative 8,
8.10). A high degree of coupling can make distisging sources of critical junctures
regarding feed production and the herd ‘messykeat.However, describing critical
junctures in this manner offered an avenue for tstdeding critical junctures in

relation to the continuing imperative for produdivenhancement.

Sixty three of the critical junctures that were emnned by an imperative to increase
productivity related to identified opportunitiestime farm or for the business margin.
The remaining 59 critical junctures relating toisuperative for increased productivity
stemmed from threats identified to the farm or® business margin. ‘Opportunities’
were framed as identified options for change thaettewperceived to offer benefits to the
farm business, in terms of increasing productivithreats’ were framed as identified
impediments within the farm or to the margin thatessitated change to the farm if the
productivity imperative was to be achieved. Initgathe distinction between threats
and opportunities could be difficult to discern. i@portance here is that, collectively,
threats and opportunities were linked to an impezdd continually increase
productivity. The link of these critical juncturssthe productivity imperative was
explicit in some cases, such as when “Paul antroibher decided to ‘go through
another expansion phase’™ (Narrative 16, 16.13)kaud focused on “[g]etting bigger”
after he set up his dairy and pig enterprises @i 11, 11.5). John identified a threat
to his business posed by not increasing produdtiohis business. “With costs
increasing John knew that he had to do more: ‘gggdn or get out™ (Narrative 10,
10.8).

For most of the identified threats and opportusitige link to a growth imperative was
implicit rather than explicit. Overall, these atdl junctures related to enterprise
options, land area and development, the dairy siretiherd management including

aspects such as calving, fertility and genetics.

Changing enterprises

There were several critical junctures that stemfrad identified opportunities to
change enterprises. For example, Karl's decisiomgotinto dairy, pigs and “run a beef
cattle enterprise as a part of the farm businessewll identified opportunities
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(Narrative 11, 11.3, 11.4 and 11.9). Peter sawpgrodunity to go into stone fruit on
his farm after there had “been serious floods “Whidestroyed large areas of stone fruit
trees” (Narrative 16, 16.4). Interestingly, Geb#gan to seriously contemplate
converting to a cropping business after he soldesgrain that was surplus to his dairy
farm needs. He described it as “one of those stgpgibnes” as it “gave him ‘the taste

of it" and increased his confidence for croppintya(rative 7, 7.11).

Some of the critical junctures associated with grapenterprises related to identified
threats from the current enterprise and how tlighe producers to convert to dairy
farming. Lachlan “realised pretty quickly that hasmot going to make any money out
of hay and beef” which spurred him to go into dgMgarrative 12, 12.3). Keith had a
similar experience when he took over the beefeattterprise. “He realised that they
‘were going backwards fast staying in beef’. Theuldn't ‘sustain a decent income on
beef’. The lack of income from beef meant they daiilput fertiliser back on the
pasture and that meant Keith couldn’t grow enougissgj (Narrative 11, 11.15). Harry
“pulled out the fruit trees on his orchard...[becdusrls were eating the fruit and he
‘couldn’t get labour to pick it” (Narrative 8, 8L Peter got out of producing

sunflowers due to poor prices, “a serious rootaisecalled sclerotinia” and “terrible

trouble’ with bird pests” (Narrative 16, 16.8).

Opportunities and threats associated with feed proglction

There were a number of critical junctures that gyeeérdue to issues relating to feed
production. These included issues relating to Ecglisition (expansion) and
development (efficiency). For some producers, opmities for increasing productivity
clearly stemmed from the expansion of land areaekample, when Harry bought

“120 acres and leased 100 acres in the early 19ABstreated an opportunity for him
to increase his herd size (Narrative 8, 8.10). @ttaristics of the land being purchased,
such as topography, productive capacity, and pribxito the farm, were important

determinants regarding the opportunity identifiathim the critical junctures.

The topography of the new land was important td,Néio had problems with grazing
stock in wet weather. Neil identified that “the né@0-acre block had ‘a fair bit of
undulation’ which meant that there were more ogifor where to put cows during wet

winters” (Narrative 14, 14.18). As well, topograpihgtermined the configuration of
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Isaac’s irrigation infrastructure, which was settagollow the “natural flow” of water

on his property (Narrative 9, 9.5).

Increasing productive capacity did not necessanidan increasing land area. Ben “sold
off [a] 250 acre dry block” so that he could “bug28-acre irrigated block” (Narrative
2). While the new block was smaller he saw it as@oortunity to “run more young
stock than they could carry on the dry block” beseaaf the greater productive capacity
of the irrigated block (Narrative 2, 2.13).

For some, proximity of the land to the existingiiavas a key determinant of it being
seen as an opportunity. For example, Dennis anch®bought a block, though they
acknowledged “that it [was] a bit of a risk” becautswas not on the backbone of the
irrigation system (Narrative 4). However, the ogpoity offered in the land’s location
could not be ignored, given “it's just next doodahey don't make land next door”
(Narrative 4, 4.16). This sentiment was echoedamyis experience. A neighbour, who
“owned property between some of Harry’s blocks 9d1@ acres to Harry”, in part
because of its proximity to Harry’'s farm (Narrat®e8.7). Harry had to borrow
significantly and “find another neighbour willing buy [his] 32-acre block” for the

purchase to be possible.

There were threats to the farm business identifiessociation with the land by some
producers, which led to changes in the farm. Feesé producers, the low-lying nature
of their farms and poor drainage led to problents wianaging cows in wet weather.
This led to a need to change some aspect of the faolin redeveloped his farm to
improve the drainage because “[a] persistent prolade the farm is that it ‘isn’t a good
farm in a wet year” (Narrative 3, 3.4). Frank bbui@n outblock to enable over-
wintering his cows because his farm “didn’t copeyweell with really wet
winters...[tlhe cows would get mastitis because theuld be ‘lying in the wet all the
time”(Narrative 6, 6.9). “In very wet winters N&ilfather found feeding hay out to the
cows in the paddocks difficult” (Narrative 14, 14.This led him to build a hay shed

for feeding cows over the winter.

Matt also had problems with his land in wet weatkieugh his problem was worsened
by the farm layout. Sequences of land purchasestbgeyears had led to a long and

narrow farm, with the milking shed at one of thero& ends. This became a problem:
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The 307-acre farm (including the 50-acre leased)laras narrow
and a mile long. Matt and his family had redevetbpeeas of the farm
that were at the farthest point away from the daihis meant a
longer walk for the cows to come in for milking. \kiag longer
distances used more energy and reduced milk priotudthe region
was experiencing wet winters in the late 1980svéhweather cows
were getting stuck in the mud, getting mastitis] @nwvas taking even
longer to move them down to the dairy shed for mgk Overall,
milking was taking too long (Narrative 13, 13.21).
To manage the problem, Matt built a new rotaryydatra more central location on the

farm.

Three producers had critical junctures associaiéusalinity-based threats to their
farms. Edward’s father had a bore installed “tghelduce salinity” (Narrative 5, 5.5).
Lachlan’s farm “had a 20-acre block that had angiglproblem due to poor drainage on
low-lying country” (Narrative 12, 12.6). He changad farm to manage this when he
upgraded his irrigation infrastructure, includimggaroving the drainage by putting in a
recycling system. Matt’s farm “developed a ‘riss@t problem’ which was leading to
tree deaths” (Narrative 13, 13.22). This led hinpad in a groundwater bore and
convert a portion of land to a fan paddock for dadposal.

Land Development

Opportunities to increase efficiency of feed prdducwithin the existing land were
also sources of critical junctures in a few of tlaeratives. For Frank, the critical
juncture was “a plan to ‘modernise’ the farm witlder bays that would enable easier
management of irrigation and use less water” (Niag®, 6.5). Owen also “wanted to
redevelop the farm in the 1980s” and had a whal® falan developed (Narrative 15,
15.10). For John, “[e]ver since laser grading eraérgs an irrigation management
practice in Australia” he has been using it to dipasture development (Narrative 10,
10.5). Neil and his father “saw relatives growirgrc’ while on an overseas trip
(Narrative 14, 14.8), which encouraged them ta gtarducing it themselves and
feeding the grain to cows in the dairy. This wad’Blentroduction to feeding in the
bail, and he “found that ‘it definitely does makditierence’ with milk production” and
continues to use the practice (Narrative 14).
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A few critical junctures stemmed from the threatlewelopment they posed for the
farm. Lachlan’s farm “was ‘an old-fashioned, olgist farm with ‘a lot of laneways
and channels and little paddocks™ when he toakér (Narrative 12, 12.5).
Redeveloping the entire farm was an imperativeeifMas to increase productivity.
When Matt bought a new block he “found the irrigatsystem to be ‘terrible™
(Narrative 13, 13.25). He altered the irrigatiostsyn to reduce the problem. Edward
found that:

He couldn’t do the development work he wanted doméhe home

block to help achieve this. The ageing infrastreeteally needed

upgrading but the layout meant that the work needdx done in

“serious chunks” which would have taken too muckheffarm out of

production at a time (Narrative 5, 5.11).
Given this identified problem, Edward decided tartsbuying other blocks in the area
which enabled him to progress with the developrmenk.

There were two critical junctures that threatersettildevelopment, which were
identified in relation to limitations in accessimggation water (and not associated with
drought or a change in policy). “Within a coupleyefars of taking over the farm
Lachlan realised that he needed more water if heedato milk more cows” (Narrative
12, 12.7). As well, Matt’s farm had a low irrigati@ntittement due to the way land was
originally partitioned and allocated water. “Wheater rights were originally allocated
to land, larger blocks had less water per acramd khan smaller blocks. While the farm
had been subdivided into smaller parcels of lamcag not possible to increase the
amount of water beyond the combined total in thgimal allocation” (Narrative 13,
13.5). Matt’s family applied for a drainage pumpliggnse so that they could increase

the productive capacity of the farm by increasirajex access.

Threats to development were identified within tvesratives that were associated with
equipment for feed production. Geoff and his brotred problems associated with
producing square bale hay. Not only was “feedirmpitto the cows...difficult” but [i]t
required two people to feed it out safely as dairny yourself ‘was a bit dangerous’™
(Narrative 7, 7.3). They changed to round balegsilavhich entailed different
machinery, as well as harvesting and feeding mestiJohn had to convert to
producing wrapped silage when his share farmer‘{€ifte second share farmer had his
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own feed cart for the pit silage. When he left Bkeal for too much money for the feed
cart and John just told him to take it with him"giiative 10, 10.14).

One threat to development in the narratives reledgde operation of an outblock that
was run as a feed source for the dairy cows. Ralihe brother “applied a lot more
scrutiny to the cropping operation’ on the outblatk 998. They realised that they
‘couldn’t make it economically work’ to continueogving maize on the block”
(Narrative 16, 16.14). This led Paul and his brotbeshift the outblock over to annual
pasture production and meant that they were buyioge feed for the herd.

For a couple of producers, farm development deassied to new identified threats as
critical junctures, which required further chang§ece Frank redeveloped his outblock
“the 405 ML of water that came with it is not enaug irrigate it fully” (Narrative 6,
6.12). This deficit in irrigation water led Frarnkput in a recycle dam and a

groundwater bore.

Matt's decision to put in a large dam on his propé&r increase productivity ended up
producing such a fast flow that the “faster flownadter ‘just about blew out the
channels™ (Narrative 13, 13.17). This meant thatthad to change the irrigation
infrastructure to cope with the new rate. Howewee his irrigation system was set up
to manage the fast flow this led to another problstatt and his brother “were running
around every two hours shutting off bays” due @ftster irrigation (Narrative 13,
13.18). Matt and his brother struggled to managgsaition on the new system and
“would end up with a ‘flood down the end like a ¢éakecause they missed shutting off
a bay” (Narrative 13, 13.18). This new critical ¢gture led to the adoption of automated

irrigation.

While most labour-based critical junctures werentdeed within the realm of the
family, there were three critical junctures assdavith non-family labour. When
John’s sharefarmer “bought his own farm and le&tbout 2006” this forced John to
look for another sharefarmer to manage the farmrgtisge 10, 10.13). Karl had an
ongoing issue finding the labour he needed fofdris. This problem only worsened
when Karl bought an extra 217-acre block. “Fainyogly Karl worked out that the
extra block ‘was too much’ for him given the labguoblems” (Narrative 11, 11.10).

Karl ended up giving that extra block to his somuo as a separate business to reduce
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the labour issue. As Lachlan was building up hismfausiness a critical juncture
emerged due to the mounting labour pressure on*kmbecame increasingly aware
that, as a one-person operation, he was workingnseéays a week with no time off”
(Narrative 12, 12.8). Because of this, Lachlantsthlooking around for a way to share
the workload. He ended up starting a partnership aneighbouring farmer, which
amongst other things meant they “could each haeenalte weekends off” (Narrative
12).

Herd

There were a number of critical junctures thattegldo opportunities and threats
associated with increasing productivity of the hergarding increasing herd size
(expansion) and increasing the capacity of theyddied to enable an increased rate of
milk extraction (efficiency). There were also opjpmities and threats identified that

were associated with herd management, especialbfation to calving and fertility.
Herd size

Matt and Marie experienced two identified opportiesi as critical junctures that
resulted from their large herd. Their decisionntaréase the herd to around 400 cows
meant that they were able to bypass a waitlishtmge milk processing companies
“because they milk a large number of cows” (Naveati3, 13.23). This was a
significant benefit to them given the new proces$atura Milk, paid a higher price for
the milk. Later, Matt and Marie found that TaturdkMvas “offering a ‘considerable
incentive’ to farmers who were producing over 300,8ilograms of milk solids”
(Narrative 13, 13.30). Given their already largedhs&ze, Matt and Marie only needed

to increase their cow numbers by 80 to qualifythar incentive.

There were a few instances where the current heedxss seen as a threat to
increasing farm productivity, requiring changehie farm. These all related to the issue
of feed production. Keith found that given “hisii@asing cow numbers, he needed to
also increase his pasture productivity” (Narratiie 11.16). “Owen described how they
‘were always struggling’ to have enough feed wheythad 180 cows. However, the
farm had to be heavily stocked to be profitablea(fdtive 15, 15.6). After putting on a
share farmer John had to increase his herd sizegjp the business profitable. This led

to “...pretty tough times” for John because he cotilgroduce enough feed (Narrative
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10, 10.12). John and his share farmer had to thieefarm feeding system to manage the
increased herd. They put in a feed pad and alsiedtproducing and feeding pit silage.

There were a few critical junctures that occurredeiation to an identified opportunity
to increase the herd size and which were descitbeslation to increased labour and
carrying capacity of the land. An opportunity tgoard the herd for Isaac was identified
when “there were two of them working on the farnd #imey thought the ‘farm could
handle’ increasing cow numbers” (Narrative 9, 9ldgreased labour was an influencer
on John’s decision to increase his herd. John fdoatd‘[h]aving a share farmer meant
that the farm could continue to increase cow nusib@arrative 10, 10.11). As an
aside, while labour may have driven John to exgasdherd, he then discovered that his

feeding system was not sufficient for the largexdi{gee previous paragraph).

Matt “saw the potential and the productivity gditigat could be made with the land,
given the new infrastructure” when he developedeoaeently purchased land
(Narrative 13, 13.26). Matt then increased the sfz@s milking herd because of the
increase in available feed. As well, after a sesfeshanges including Harry’s son
coming to work on the farm, the purchase of 12@sand laser-grading, Harry decided
it was time to focus on “building up a herd” (Ndiva 8, 8.9). When Harry started
building up the herd this led to a decision to “biguthe units [in his dairy shed] to 12”

to manage the increased numbers (Narrative 8).
Dairy

There were several critical junctures stemming ftbenimperative to increasing the
efficiency of milk extraction, which related toealing or replacing an existing dairy.
For example, Frank described the decision to “pu@n 18-a-side swing-over” dairy as
stemming from the productivity imperative: “[b]igg dairies and faster milking’; it
was what others were doing” (Narrative 6, 6.7) eAtsaac increased his herd size he
“wanted to be able to milk quicker”. He altered thary shed so that he “increased the
number of cows they could milk at a time” (Narrat®, 9.7). As well, “Colin’s father
built a six-a-side double-up dairy which meant thaicows could be milked at a time”
(Narrative 3, 3.2).

At times, the threat posed by not changing, whiath to do with inefficiency at milking

time, was described within the narrative. For exi@mpohn built a 24-a-side swing-over
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herringbone when “[t]hey were spending four hoarthie morning doing the milking,
which was too much time in the dairy” (Narrative 10.9). As well, Harry found that
“[wl]ith the increased number of larger cows it viaking too long to milk” (Narrative
8, 8.11). This pushed Harry to put in a 32 swingradairy.

Neil had a “26 cow herringbone dairy” which was bigpugh for his farm; however, he
had a problem associated with the dairy’s “terrijded set-up” (Narrative 14, 14.13).
He found “[c]hanging the yard to the dairy endedbepg difficult because there was a
dam that impeded the changes they wanted to malaidtive 14, 14.13). Building a

new rotary dairy offered Neil an opportunity to filss yard problem.

The dairy could be a significant constraint, whigdis apparent in Paul’'s experience
whereby the poor condition of the dairy was a caitjuncture which pushed him to
make a significant decision about his future irmrygléarming.

By the mid-2000s Paul was very aware that “the fae®ded a huge

new investment in infrastructure and enthusiasneitidr Paul, nor

Patricia, was prepared to give it. The biggestsiitucture problem

was the dairy. The existing dairy was old, whichamtehigh

maintenance requirements. Its small size meanttiiking was time

consuming, generating high staffing requirementsr(ative 16,

16.19).
Paul decided get out of dairy farming by selling tarm. When no buyer could be

found, they converted to croppifig

An issue that appeared as critical junctures flemaproducers related to the size of
their cows and their dairies. This issue was clobeked to herd genetics. The response
was the same in all three instances. Matt neededctommodate the larger crossbred
cows and enable them to milk more cows at a time&mhe changed his herd genetics
(Narrative 13, 13.10). He increased the numbetalissn his dairy and converted to

straight rails. Isaac saw an opportunity to accouaw larger Friesian cows and

2 The importance of the dairy as a source of comgtreds echoed in Colin’s experience. While the
critical juncture for Colin was the fact that “hisfe is no longer interested in working in the gaiga
family labour issue), this has left Colin in a difflt situation in which the “dairy is the main isshe has
on the farm at the moment” (Narrative 3, 3.9).
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“squeeze more cows in” and converted his zigzdg taistraight rails (Narrative 9,

9.7). Neil found that his increasingly larger comare presenting a problem for his
business. “[H]e couldn’t fit as many cows as beféi@ example, instead of fitting 26
cows in the dairy he could only fit 23 or 24 cowhlarrative 14, 14.12). This was
reducing his milking efficiency. Neil also changée rails in his dairy to accommodate

the larger cows.

Herd management

There were a number of critical junctures assodiati¢h threats and opportunities
identified in relation to herd management. The$ertid from the feed production and
herd size/dairy critical junctures in that they dut follow a cyclical pattern. These
related largely to decisions about calving, hendegies and fertility. There were also a
smaller number of critical junctures that relatedhreats associated with current

practices, which | will consider first.

Dennis and Donna experienced several critical jinestwhen herd management
decisions led to poor outcomes. Dennis and Donma new to farming when they
bought their dairy farm in 1989. When relaying gneblems they experienced Dennis
stated “you probably shouldn't let people withowtrenexperience own animals”

(Narrative 4).

One critical juncture for Dennis and Donna stemiinech their lack of experience with
nutrition. “They did not get the nutrition right begin with and it was ‘fairly hard on
the animals’; some of the cows ‘got a bit skinnytlaa few died” (Narrative 4). While
“[i]t took Dennis and Donna a while to learn motmat the nutrition”, they “developed
their own approach to over-wintering cows” and “gbuumore land” to increase their

feed production (Narrative 4).

Feeding cows was an issue for Dennis and Donntnat times as well. They set up a
“feed pad in the laneway to the dairy” which end@doeing “a mistake” because cows
would get very dirty and end up with infections (Nsive 4, 4.2). This led them to
change how they feed out, to “sacrific[ing] a pacidqNarrative 4). Problems emerged
from this practice. “Cows were getting mastitis avtten they tried to re-sow at the end

of the season, ‘there was just so much stuff tbatgouldn't get rid of it” (Narrative 4,
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4.11). They had to change practices again to orezentey rotated cows around

paddocks when feeding them.

Dennis and Donna were looking for a new sourcesed ffor their cows during the
recent drought and decided to try sorghum. Unfately, a couple of cows “just bled
to death” when they “stabbed their milk vein on seeghum stalks” (Narrative 4, 4.12).
This “put Dennis and Donna ‘right off’ growing séwgm” and led them to look for
alternative feeds (Narrative 4, 4.12).

Dennis and Donna decided to install a calving g&ey saw it as an opportunity to aid
in herd management.

The intention was to make it easier to check orctives when they

are close to calving. It also enabled Dennis andriado have more

feed control up until calving, to ‘lead feed forlkiiever’ and get the

cow’s ‘gut ready for pasture’ after calving (Naivat4, 4.4).
They changed practices again a few years later vitheg found that it led to more

problems than benefits” (Narrative 4, 4.5).

Two critical junctures associated with herd manag@mvere found in other producers’
narratives. Matt “had a couple of bad experiencéis lringing outside cows onto the
farm”, including the introduction of Anthrax to tierd (Narrative 13, 13.29). This led
Matt to alter his herd management so that he cmalhtain a “closed herd”, which
means no outside cows are allowed on the farm @iaer13, 13.29). Ear tagging was
important for Geoff and his brother, who manageawnership farm with two
integrated herds. However, “[tlhey were findingntécation of cows difficult because
ear tags were dropping out”. This led Geoff anddnigher to change their herd

identification program to freeze branding rathertihagging (Narrative 7, 7.7).
Calving

Decisions regarding a farm’s calving pattern watdimes, associated with the
imperative to continually increase farm productiviErank changed to split calving “to
increase cash flow over the winter to help withrth@an repayments for the new
property” (Narrative 6, 6.10). Harry “decided tarstcalving some cows in the autumn
so that he could get the better pay that comeswirtter milk” (Narrative 8, 8.12).

Matt described the opportunity he saw from splivicg associated with the “very high
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milk payments’ for autumn and winter milk” that thelk processor was paying
(Narrative 13, 13.24). Conversely, Dennis and Ddffigared out that they would be
better off” switching to spring calving from spdialving (Narrative 4, 4.13). “The
difference was due, in part, to the fact that tn<were dried off earlier for autumn
calving so they had a shorter lactation and a lawerall milk production throughout
the year” (Narrative 4, 4.13).

Calving decisions were linked to feed availabiatyd the capacity to manage cows in
wet weather, which was seen within some of thécatijunctures. For example, Edward
decided to convert to spring calving given “the @omation of the surety of water in
carryover and the added 93 acres of perennial fgastder the centre pivot”, factors

that have increased his capacity to grow summet ({idarrative 5, 5.13).

Neil had changed his pasture mix due to droughighvaltered the timing of feed
availability on his farm. He found that “the amowhfeed he could grow through the
autumn, winter and spring was ‘a hell of a lot mertth a lot less water’ than he could
grow through the summer” (Narrative 14, 14.18).whdl, while Neil’s farm typically
could not manage cows in a wet winter, a recenthage of a 160-acre block with “a
fair bit of undulation” offered Neil “more optiorier where to put cows during wet
winters” (Narrative 14, 14.18). The combinatiorfedéd availability and herd

management options in wet weather made split agl@iworkable option for Neil.
Herd fertility

Issues with herd fertility came up in several faranratives as a source of critical
junctures. In all cases, they implied a threah®lusiness. Colin “was having some
fertility issues with the Friesians” (Narrative35). Geoff “discovered that 24 (20 per
cent) of his 120 cows were not in calf” (Narratikie7.9). Isaac “got the cows in calf but
‘they just seemed to be one or two cycles behindtwle pregnancy test showed™
(Narrative 9, 9.11). Dennis and Donna found thlaé ‘riesians were having increasing
fertility problems” (Narrative 4, 4.6). Edward “wasnstantly struggling to maintain his
Holstein breeding, mostly through infertility” (Native 5, 5.8). John was also “having
problems getting cows in calf ... John described is@mething that ‘creeps up on you'.

At first he noticed more cows were calving latenem he started having an increasing
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number of empty cows” (Narrative 10, 10.10). Néglaexperienced fertility problems

in which it was “harder and harder to get the cowsalf” (Narrative 14, 14.6).

At times, the decision to change calving patteras associated with fertility issues. For
example, Frank’s narrative states outright thashift to split calving “is because of
fertility issues” (Narrative 6, 6.11). Paul founid]he proportion of empty cows ‘ended
up being too high a proportion’ for Paul and histher to continue to ‘wear the losses’
associated with sticking to spring calving” (Naivatl6, 16.12). As well, Dennis and
Donna had converted to split calving due to feytilssues. After they converted back to
spring calving for productivity reasons the problemerged again. “The cows started to
develop fertility problems again after they hadeened back to spring calving”
(Narrative 4, 4.14). The relationship between cgj\and fertility is discussed in greater
depth in section 4.4.3.4.

Herd genetics

Related to the issue of fertility is herd genetlosttility issues were identified by a
number of interviewees as largely being assocmaiddFriesians and other large cross-
breed cows, because they have been pushed gelyeatida¢ highly productive. It was
the potential of increasing milk production by ugkfriesian genetics that was a source
of critical juncture for several producers. Colimds looking for more milk and bigger
cows” (Narrative 3, 3.6). Isaac focused on breedingsians because they were
“supposed to be the better milking cow” (Narratd/e.6). Harry converted to Friesians
because they “were better cows for volume” (Navea8, 8.12). Karl sought a greater
milk volume as it “meant more cream for the factang more skim milk for the pigs”
(Narrative 11, 11.6). Owen’s decision to converft@sians differed from the others.
He switched to Friesians because of an “intereasing the outblock to start a beef
enterprise” (Narrative 15, 15.4): while Friesianreferd crosses are good beef cattle,

Jersey-Hereford crosses are not.

Two critical junctures were identified in relatibmthe establishment of a Jersey stud.
When “the Jersey Society opened the books to e¥glstsey cows with sufficient
records” this influenced Albert to focus on devehgpa Jersey stud (Narrative 1, 1.4).
Matt's family also “started the process of settiqga Jersey stud” (Narrative 13, 13.6).
However, “after the factories started taking bulikimore breeds of dairy cows
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became available through the use of artificial insation...[Matt’s father] began to

question his use of bulls and the Jersey stud’r@tiae 13, 13.7).

A few critical junctures could be seen in relattorproblems associated with the current
herd genetics. Albert identified a need to “do stinmg to sort out the mixed-breed

‘motley group of cows”™ (Narrative 1, 1.3). Ben'stad was “a mix of cross-breeds. It

m

was like ‘liquorice all sorts.” (Narrative 2, 2.4pennis and Donna started having a
“bigger gap between the best and worst heifers”tdubeir herd genetics (Narrative 4,

4.7).

Geoff described how, after they decided to conteeFRriesians, the transition from
Jerseys created calving problems that they hachttage.

[T]hey started getting little Jersey cows havimng Briesian calves.

When a cow’s calf was too big it could sometimeslleo nerve

damage in the hips and paralysis. If this happéinex the cow would

have to be put down. Geoff and Gary were losingnvugye from four

to ten cows a year because of this (Narrative@), 7.
Due to this new problem, Geoff and his brothertsthselecting for small framed

Friesian genetics.

Problems with calving associated with Friesiansenarhoed by Colin. “There were
times when it was like Colin was ‘pulling every ead calf’. It was stressful and time
consuming. This is especially true as Colin hasipdtis business as ‘a one man
operation’ and keeping that side of the labour desimportant” (Narrative 3, 3.5).
Friesians also “tended to pug out the paddocksColn’s farm (Narrative 3, 3.5).

Colin decided to convert to Jersey cows due toetlr@gsian issues.

4.4.2. The role of reinforcing decisions in farm constrairs

If path dependence exists in farms, it should emdrgpart, as sequences of reinforcing
decisions that flow from the critical juncturesmdified in the previous section. Hence,
after identifying critical junctures in the farmmatives, the next step in my analysis
was to ascertain whether sequences of reinforadegsbns could be identified as
stemming from critical junctures. If sequenceseafifiorcing decisions were identifiable
then this offers demonstrative evidence that paffeddence exists in farms. In this

section | describe the results of this analysiscdbed in terms of decision mapping.
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The findings from the mapping process will be dssmd as well as insights the analysis

offers for understanding constraints in farms.

Overall, there were 1349 sections of data that weded in this research. Of this, there
were a total of 264 critical junctures identifiedthe narratives. This leaves a remaining
1085° sections of data that reflect a combination ofptations, changes to images and
changes to business functions. The aim of the idecmeapping component of the
analysis was to identify instances where the 1G8& dections could be identified as
stemming from the 264 critical junctures, as thisvles evidence for the existence of

path dependence in farms.

Adaptations, image and function changes were linkecritical juncture where it was
clear that the change reflected the path definéldeatritical juncture. The rationale for
identifying linkages was recorded in each farm mggee Appendix E). An example of
identified linkages between critical junctures aeithforcing decisions is offered in
Figure 4.4. At times, the rationale for identifyiligkages could be clearly seen at the
critical juncture. For example, critical junctu@ssociated with identified opportunities
in the farm were a close intermeshing of the @itjancture (awareness of opportunity)

and response (seizure of opportunity).

At other times the rationale for identifying linkesggrelied on consideration of the
critical juncture as well as the immediate respdongée critical juncture. For example,
an identified threat to the farm may lead to a nendj different responses. The
linkages along the altered path related not jughiéccritical juncture itself, but also to
the choice of response. This required consideratidimkages within farm context. An
example of this can be seen in the different preduesponses to an identified threat
associated with herd fertility (see section 4.4.3.4

30 Any critical junctures that were simultaneouslgritified as a change in images, function changes or
adaptations were not included in this total.
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“1991 Frank’s younger brother finished school and returned to work on the farm.” CJ 6.8
Rationale: Family derived juncture — change in family labour units

+ “Giventhere were to be three people working on the farm they decided to buy another property to continue
to increase the size ofthe business.” Rationale: Increased labour units leads to growing business phase

+ “boughta 637-acre outblock” Rationale: buying land to grow business

* “toredevelop the outblock so that they could use it for fodder production and running dry/young stock” Rationale: buying land
to grow the business)

+  “putup fencing” Rationale: fencing of land bought to aid in growing the business
* “lasergraded 100 acres” Rationale: laser grading of land bought to aid in growing the
business

* “Frank and his family have invested considerable resources over the recent farm history on improving the outblock”
Rationale: refection on investment in the new block to aid in business growth

* “putin 50 acres of perennial pasture for the heifers they planned to run on the property” Rationale: installation
of pasture on newly developedland boughtto grow the business)

«  “70-90 beef cattle on the outblock as well, because they had enough land to carry the extra stock at the
time” Rationale: extra land in newly purchased block means there is space for beef cattle

*  “Much of the outblock has been used for fodder production” Rationale: use of land bought to grow the business
* “Frank has also grown oats and wheat” Rationale: use of land bought to grow the business

+ “brings the fodder fromthe outblock home to the dairy farm to feed to his cows” Rationale: use of land bought to
grow the business

+ “He now uses that land for stock over the winter” Rationale: use of land bought to grow the business)

“Frank’s farm didn’t cope very well with really wet winters...” CJ 6.9
Rationale: Identified threat in land not being good in wet weather — Reduces farm capacity to graze cows over winter.

* “Oncethey boughtthe outblock they had another option for the wet winters” Rationale: option for managing grazing cows over
winter
+ “changed his pasture mix in recent times so that the dairy farm is mostly annuals and can handle a lot more water over the
winter” Rationale: changing to annuals reduces threat associated with wet winters, but change was made in response to
drought.

“They did it to increase cash flow over the winter to help with their loan repayments for the new property.” CJ 6.10
Rationale: opportunity identified with winter milk prices. Problems with wet winters reduced with accessto new outblock, plus they
need money to pay forincreased debt associated with the outblock.

« ‘“started split calving” Rationale: change practice associated with desire for winter milk money in 1991

* “have practiced split calving ‘on and off’ over the years. ” Rationale: change practice associated with desire for winter
milk money.

Figure 4.4. Example of identified linkages betweearitical junctures and reinforcing decisions

within Narrative 6

Of the 264 critical junctures | found that 235 watentifiable as leading to reinforcing
decisions. As well, | found that, of the 1085 sesi of data coded as constructs of
constraints, 1059 were identifiable as linked tyifaical juncture (see Table 4.10). In
Appendix G are displayed the number of linkagesetrh critical juncture identified in
the research. The identified relationship betwdéenctitical junctures and farm
decisions supports the claim that path dependexistsén farms. However, there were
a number of data segments that did not fit thisepat These were 29 critical junctures
that were not identifiable as leading to speciimforcing decisions and 26 sections of
data coded as adaptations, changes to images rettbfuchanges which were not
identifiable as stemming from a specific criticahg¢ture. Next, | will look closely at

these anomalies.
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Table 4.10: Summary of results of decision mapping

Extreme Policy Market Personal Identified Identified
weather change | changes & family opportunit | threats on- Total**

CJ*s CJls Cls issues y on-farm farm
CJs Cls Cls

# of CJs 25 18 12 73 56 57 235

linked to (29 were
reinforcing not

decisions linked)

Total 249 79 51 368 217 171 1059
number of
reinforcing (26 were
decisions not
associated linked)
with this
source of CJ

Range (# of 2-26 1-13 1-15 1-44 1-44 1-11
reinforcing
decisions
linked)

Median (# of
reinforcing

decisions
linked) 9 2 2 4 2 2

Mean (# of
reinforcing

decisions
linked) 10 4 4 5 4 3

Number of 0 2 1 17 7 2
CJs not
linked to
reinforcing
decisions

* CJ means critical juncture
**The totals are not a summation of the totalshie subsections, as six critical junctures weretitied
in relation to two sources, meaning subsectiorid@tee higher.

I did not draw significant inferences from the nuenbf linkages that were associated
with critical junctures in my analysis. Whetherrdical juncture led to two or ten
reinforcing decisions did not provide meaningfidights. Dependence of a business on
a decision is not tied to the number of decisiamsifistead is tied to the reversibility of
the decision. This means a single decision witigh tegree of irreversibility can be a

more significant constraint than a large numbeet#ted, reversible decisions.

4.4.2.1. Critical junctures not linked to reinforcing decisions

There were 29 critical junctures that were not idiable as leading to specific
reinforcing decisions (see Table 4.11). The reasamthis related to the
interrelatedness and recency of the critical jurgtlinks to the persistent imperative for
increasing productivity or difficulty with identifgg explicit outcomes from higher-

order sources of critical junctures.
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Table 4.11: Critical junctures that were not identfiable as linked to reinforcing decisions

CJ Coded date Why it was not linked to
reinforcing decisions
1.1 grandfather started out as a share farmer on the Initial acquisition of the farm
property.
1.2 Albert and his wife took over the farm in 1978, after Family/personal source of critical
they were married juncture
3.1 farm was split into two 150-acre blocks and given to Initial acquisition of the farm
Colin’s father and uncle who ran them as two separate
businesses.
412 Dennis and Donna had a couple of cows that stabbed Problem associated with trialling
their milk vein on the sorghum stalks when they went a new practice.
to sit down. The cows just bled to death. ‘It just poured
out like a tap.” That just put Dennis and Donna ‘right
off’ growing sorghum again.
417 Dennis and Donna lost their son in an accident three Current critical juncture
years ago. At the time they had been 'thinking about
moving on maybe to another farm or out of farming’.
However, when they lost their son they just ‘weren't
ready to move’. Since then they are still here, still
‘plodding on'.
5.1 Edward’s grandfather bought the farm Initial acquisition of the farm
5.4 Edward had no intentions of giving up music when Family/personal source of critical
they started having children. He thought he could do juncture
both. But he would come home after being on the road
for a couple of weeks and his children wouldn’t know
who he was. That changed things for Edward and he
moved back to the farm with his growing family.
6.1 Frank’s father and his father’s uncle bought a 150-acre | Initial acquisition of the farm
property with a 170-ML water entitlement in 1967.
6.15 Interrelated with critical juncture
6.16
“Frank said that they were going
to sell the farm but he has now
decided that he is going to stay.”
Frank’s father passed away in 2010. Linkage in mapping was to 6.16.
7.1 parents bought an 80-acre dairy farm Initial acquisition of the farm
8.4 One son started working on the farm in the 1970s, Family labour
8.5 chose a different career path Family labour
8.18 planning on putting in an application for the next round | Current critical juncture
of funding for water efficiency grants to get pipes and
risers installed on the 345 acres of land that he owned.
The next round of funding was due to open in about
six months.
father bought out his brother and took on sole Initial acquisition of the farm
9.2 management
When he left school in 1976, at nearly 18 years of age, | Family labour
he came back to work on the farm as a part of a farm
9.3 apprenticeship.
11.1 purchased the original 138-acre farm Initial acquisition of the farm
Interrelated with critical junctures
About a year after Karl took over the family farm Lake 11.3
Eildon was enlarged to enable a greater regional “went into dairy production” and
storage capacity for water. Karl, and other irrigators 11.4 “went into pig production”.
were offered the chance to double their water use Linkages in mapping were to
11.8 through ‘sales’ water. Karl ‘never ran out of water’. 11.3 and 11.4.
11.12 | ‘pig prices dropped’. ‘Everything was going wrong’ for | Interrelated with critical juncture
Karl as the milk and cattle prices also fell with a 11.13
downturn in the market. Karl recalled other farmers “Karl ‘got discouraged™. Linkage
having to shoot their stock. in mapping was to 11.13.
Critical juncture and reinforcing
milking 80 cows and decided to put in an eight-a-side response reflected in the same
13.8 herringbone dairy with zigzag rails data
13.9 extended the dairy to make it a 12-a-side herringbone | Critical juncture and reinforcing
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with zigzag rails. response reflected in the same
data
Critical juncture and reinforcing
he original walkthrough dairy was changed over to a response reflected in the same
14.9 ‘five or six double-up herringbone’ data
Critical juncture and reinforcing
response reflected in the same
14.10 | extended to milk 12 cows data
Critical juncture and reinforcing
response reflected in the same
14.11 | then 26 cows data
Critical juncture and reinforcing
response reflected in the same
15.7 extended to a 10-cow walk through. data
Critical juncture and reinforcing
response reflected in the same
15.8 built a 10 swing-over herringbone dairy data
Owen’s son came back to work on the farm in the Family labour
15.11 | early 1990s.
When Owen’s son decided to leave the farm ‘it made Ilnéelrgelated with critical juncture
life a lot simpler’ for Owen. Early in the drought Owen e . .
could tell that his son ‘wasn’t 100 per cent keen’ on Owen and Olivia decided
farming. After his son’s decision to leave, Owen could | that they no longer wanted to
make decisions without having to worry about his run the dairy farm”. Linkage
15.14 | son’s future on the farm. in mapping was to 15.15
Owen had been having ‘quite a few issues’ with his Current critical juncture
15.16 | Herefords
In the 1960s Peter was married. He and his wife built a | Family/personal source of critical
16.5 house on the 160 acre portion of the farm. juncture

Closely interrelated critical junctures

In looking closely at the 29 anomalous criticalgtures | found that four of them were
closely interrelated with other critical junctur&einforcing responses were identifiable
in relation to these closely-related critical junets.

The death of Frank’s father was identified as aoatlijuncture, “Frank’s father passed
away in 2010”, though no reinforcing decisions femxfrom this critical juncture
(Narrative 6, 6.15). However, this was followedsdly by another critical juncture:
“Frank said that they were going to sell the faum lre has now decided that he is going
to stay” (Narrative 6, 6.16). The two critical juaces are clearly related. The death of
Frank’s father led Frank and his brother to conside future of the farm. From the
decision to stay, three reinforcing decisions weeatified in the data: Frank’s decision
to “[work] out ‘what everything’'s worth’ so that lean see what he may have to do to
pay his younger brother out”; Frank’s “focus [omding ways to make running the

farm easier”; and Frank’s decision to “[buy] a nealer” (Narrative 6).

A critical juncture for Owen was when his son dedido leave the farm.
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When Owen’s son decided to leave the farm “it mdde lot

simpler” for Owen. Early in the drought Owen cotgtl that his son

“wasn’t 100 per cent keen” on farming. After hisisodecision to

leave, Owen could make decisions without havingaay about his

son’s future on the farm. (Narrative 15, 15.14)
This critical juncture aided decision-making durthg subsequent critical juncture,
when “Owen and Olivia decided that they no longanted to run the dairy farm”
(Narrative 15, 15.15). Twelve reinforcing decisidlasved from this second critical

juncture which related to converting the farm frdeiry to beef cattle production.

A critical juncture was identified in Karl’s narre in relation to increased access to
water.

About a year after Karl took over the family farrakde Eildon was

enlarged to enable a greater regional storage itapacwater. Karl,

and other irrigators were offered the chance tdbotheir water use

through “sales” water. Karl “never ran out of watéNarrative 11,

11.8)
Other critical junctures, when Karl “went into daproduction” and “went into pig
production” were closely linked to the increasedess to water which made the

interrelated pig and dairy enterprises possibléfan (Narrative 11, 11.3 and 11.4).

Karl experienced another critical juncture, fromiethreinforcing decisions were not
identified. This was when “pig prices dropped’ vé&rything was going wrong’ for Karl
as the milk and cattle prices also fell with a dawwn in the market. Karl recalled other
farmers having to shoot their stock.” (Narrative 11.12). Shortly after this “Karl ‘got
discouraged’ with his farm circumstances (Narratii, 11.13). This discouragement
was related to the market downturn in the previmiigal juncture, but was also due to
conflict with a tanker driver over milk collectiokarl decided to convert his farm to
beef cattle and a series of six reinforcing deaisiwere identified in the data regarding
this change.

Overall, links to subsequent farm decisions co@déen flowing from these four
critical junctures, though this was through otlmteirelated critical junctures. This may
relate, in part, to the compounding and serial reathi some critical junctures (see
section 4.4.3.5).
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Current critical junctures

Three critical junctures were currently being exgrered by producers. Owen described
that he “...had been having ‘quite a few issues’ vaithHerefords” given their white
faces mean they have a propensity for eye canlarsgtive 15, 15.16). Owen “was

‘thinking seriously about probably changing andngpinto Angus’™ but he “wasn’t sure
what decision they would come to” (Narrative 15arly was “planning on putting in
an application for the next round of funding forteraefficiency grants to get pipes and
risers installed on the 345 acres of land thatvaeedl” (Narrative 8, 8.18). What this
meant for his farm was yet to be seen. Dennis amhB have put off a decision
regarding “moving on maybe to another farm or dudtioming” because their son was
killed in an accident (Narrative 4, 4.17). Theyatédsed themselves as “still ‘plodding
on’” as they work through the decision in conjunatiwith coping with their personal
loss. Given the current nature of these criticatjures, they had yet to generate

sequences of reinforcing decisions in the narrative

Critical junctures associated with increasing produtivity imperative

There were seven critical junctures that were iamhi associated with the imperative
for increasing productivity (see section 4.4.1lB)each circumstance, these related to
identified opportunities to build or extend thergahed. The opportunity was the
critical juncture and the change to the dairy viesresponse. Hence, these critical
junctures were simultaneously coded as adaptatibrasiges to the plan image and
within the technology development function of taenfi. In each of these circumstances,
no further reinforcement decisions were identifiethe narratives although, in each
case, additional changes to the dairy were madetmne, as new opportunities (or
threats) were identified and acted upon in relattothe existing dairy shed.

On Matt’s farm critical junctures were identifiech@n his father was “milking 80 cows
and decided to put in an eight-a-side herringbaigy avith zigzag rails” in the early
1960s (Narrative 13, 13.8). He then “extended @ieydo make it a 12-a-side
herringbone with zigzag rails” in the 1970s (Naw@tlL3, 13.9). Neil described early
changes to the dairy, after his father bought énmfin the late 1950s, when “the
original walkthrough dairy was changed over toiee'for six double-up herringbone’™
(Narrative 14, 14.9). It was “later extended toknii2 cows” (Narrative 14, 14.10), and

then extended again to accommodate “then 26 caMastétive 14, 14.11). Shortly
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after buying the farm in the late 1950s, Owen’adat‘extended to a 10-cow walk
through” dairy (Narrative 15, 15.7) and then in 49Built a 10 swing-over herringbone
dairy” (Narrative 15, 15.8).

The critical junctures in these cases were derik@d the persistent imperative to
increase productivity in the farms and the actqifamding or building a dairy reflects a
response to the critical juncture. This meansdHatk between a critical juncture and
reinforcing change is identifiable in the data,ubb in a limited way. These critical
junctures, and responses to them, are indicatiasm @nduring potential of critical
junctures that can be triggered through the idieatibn of opportunities, in alignment
with the hierarchy of images. The decisions to expailking capacity by these

producers went on to influence subsequent decismmerease herd size.

Problem with a new practice
One critical juncture reflected a problem that deped from the adoption of a new
practice. During a prolonged drought Dennis andri2owere looking for alternative
sources of feed for their cows. They decided td fpuwo paddocks of sorghum for
grazing...because it was the ‘recommendation atinhe &s it grew more tonnage’
(Narrative 4). Unfortunately, the sorghum led tolgems for the cows, which reflected
a threat to the business and was therefore idedt#s a critical juncture.

Dennis and Donna had a couple of cows that stathte@dmilk vein

on the sorghum stalks when they went to sit dovine dows just bled

to death. “It just poured out like a tap.” Thattjpst Dennis and

Donna “right off” growing sorghum again. (Narrati¢e4.12)
Dennis and Donna decided not to use sorghum agdic@ntinued to look for
alternative feeds in response to drought.

Dennis and Donna were, essentially, trialling sarglon their farm. While the
problems associated with sorghum were identified astical juncture, there were no
identified reinforcing decisions in the data beydinel decision to stop producing it.
This may relate, in part, to sorghum having a ldggree of reversibility. Further

discussion of reversibility and trialling (probingan be found in section 4.4.3.7.

184



Higher-order change
Overall, there were 14 critical junctures that coloé described as deriving from family
and personal context. Seven critical junctures weleded to the initial acquisition of
the farm by ancestors of the producer being inésved and were closely linked to the
personal and family goals of these ancestors. Ttrés®al junctures were:
« Albert’s “grandfather started out as a share faramethe property” (Narrative 1,
1.1),
* The family “farm was split into two 150-acre blockisd given to Colin’s father
and uncle who ran them as two separate busine@dagative 3, 3.1),
* “Edward’s grandfather bought the farm” (Narrativeb5l),
* “Frank’s father and his father’s uncle bought a-a66e property with a 170-ML
water entittement in 1967.” (Narrative 6, 6.1),
* Geoff’s “parents bought an 80-acre dairy farm” (fd#ve 7, 7.1),
» Karl's father “purchased the original 138-acre fafMarrative 11, 11.1), and
» Isaac’s “father bought out his brother and tooksole management” (Narrative
9,9.2).
While all decisions about the farm flow from thésigial decisions, and therefore the
personal and family goals of the decision-makédach of data regarding the initial

decisions about the farm is unsurprising.

Four critical junctures were associated with changevailable labour in the family
but were not associated with identified reinforctegisions. These were when one of
Harry’s sons “started working on the farm in th&Q€’ (Narrative 8, 8.4) and then
“chose a different career path” (Narrative 8, 8v#en Isaac “left school in 1976, at
nearly 18 years of age, [and] came back to wortherfarm as a part of a farm
apprenticeship” (Narrative 9, 9.3); and when “Ovgesn came back to work on the
farm in the early 1990s" (Narrative 15, 15.11).

Though no reinforcing decisions were identifiedetation to these critical junctures
this does not imply that such changing circumstarace not influential. For example,
Owen’s son'’s return to the family farm did not l¢addentifiable reinforcing decisions
in the data (Narrative 15, 15.11). However, “[w]i@wen’s son decided to leave the
farm ‘it made life a lot simpler’ ... [as] Owen coubdake decisions without having to
worry about his son’s future on the farm” (Narratid5). This implied that Owen’s
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son’s initial decision to work on the farm had afiience on the decisions his father

was making about the farm, based on the son’sdunwolvement.

There were three circumstances where a changenifyfand personal goals clearly
intersected with the farm, though these were rattiflable as linked to reinforcing
decisions in the narratives. Albert described hfive]'and his wife took over the farm
in 1978, after they were married” (Narrative 1,)1' the 1960s Peter was married.
He and his wife built a house on the 160 acre ponbif the farm.” (Narrative 16, 16.5)
Edward “moved back to the farm with his growing fgfhwhen his family goals were

not being achieved in his existing career as acrars(Narrative 5, 5.4).

In these circumstances, the lack of linkages betwee changing family and personal
goals to any reinforcing decisions can broadly éscdbed as relating to the higher-
order origins of these critical junctures. Remenngethat this research is focused on
understanding farm-level decisions, it is possib& some changes within the family
and personal context may not always lead to oaem-flevel change. Where the current
farm goals and plans align with altered persondlfamily goals and plans, change is
not needed.

Where a change in the family or personal contegsdead to change in the farm, it
may be difficult to distinguish from other souradgshange in the farm business
context. For example, altered family context duehbirth of a child may indicate a
need to increase production in the farm to endwdarm can generate sufficient
income to support the increased family. Distingingtthis from the persistent
imperative to increase productivity is difficultiv@n the interviews with producers
focused on the history of the farm business, | agsthat any information offered by
the interviewee about the family or personal conteas considered relevant to the farm

business, even if explicit reinforcing decisiong@veot identifiable.

4.4.2.2. Coded data that was not identifiable as an expliciteinforcing decision

There were 26 (out of 1085) data segments codada#ations, changes to images and
function changes which were not identifiable asnsteng from a specific critical
juncture (see Table 4.12). In some circumstanessyigrading and its on-going
relationship with pasture improvement made idemtgyan explicit critical juncture

problematic. In other circumstances changes in faanagement or policy lacked
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sufficient significance to indicate a critical junce. Some data represented descriptions

of farm context in relation to critical junctureoi@e data reflected personal and family

context that influenced farm decisions, thoughtoa degree that a critical juncture

was identified. Finally, some data reflected geheeacriptions of farm finances. These

26 data segments will now be considered in grebetil.

Table 4.12: Coded data that was not linked to a dical juncture

Narrative | Coded section of data Why segment is not linked to a critical
juncture
borrowed Jersey bulls from the neighbour for joining Description of context leading up to a critical
1 juncture (1.3)
used to get some cows from the market in Bendigo, though Description of context leading up to a critical
1 half would have to be returned because of poor performance | juncture (1.3)
or bad temperament
laser graded 50 per cent Farm development activity with an implied
1 association with increasing productivity
imperative, but not clearly linked to a critical
juncture
whole farm was sown to summer pasture. Farm development activity with an implied
1 association with increasing productivity
imperative, but not clearly linked to a critical
juncture
Money that could have gone toward farm improvements had | Description of change in family context that
1 to be used elsewhere, to meet other priorities. influenced the farm, but not to a sufficient
degree to indicate a critical juncture.
Description of change in family context that
1 Albert and his wife were putting two kids through university influenced the farm, but not to a sufficient
during that period degree to indicate a critical juncture.
the new channel regulators have led to better delivery of Change in the policy setting that lacked the
2 water, given the farm is on the backbone. They now only degree of significance necessary to indicate
have to give a day's notice to get water, while before it was a critical juncture.
four days
Farm development activity with an implied
2 association with increasing productivity
imperative, but not clearly linked to a critical
started the process of grading juncture
Change to labour that lacked the degree of
3 working on the home farm in the early 1970s as a waged significance necessary to indicate a critical
employee. juncture.
Description of farm finances - provides
3 important contextual data for understanding
the state of the farm business when
considering temporally related critical
Any money he has made has gone back into the farm junctures.
Basically, his finances are ‘year-by-year'. If it has been a Description of farm finances - provides
3 tough year, he spends less on the farm and he seems ‘to important contextual data for understanding
strike it lucky’ in that, every time he has made a commitment | the state of the farm business when
to spend money on the farm, the money has been there. He | considering temporally related critical
has got a bit of money put away so he can ‘sleep a little bit junctures.
better’. Colin thinks there is ‘not a lot of margin’ these days.
He worries about the potential for more and more costs
associated with farming - such as water, irrigation allocations
and government policies.
Farm development activity with an implied
4 association with increasing productivity
imperative, but not clearly linked to a critical
laser graded the worst 10% of the farm juncture
do not have a Sunday milker at the moment either. Their Change to labour that lacked the degree of
4 previous milker retired and they haven't looked yet for significance necessary to indicate a critical
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anyone else.

juncture.

Description of farm finances - provides

5 important contextual data for understanding
When Edward and Ellen first bought the farm they had 20 the state of the farm business when
per cent equity in the business. Today, Edward describes considering temporally related critical
the business as worth about $3 million, with $1 million of junctures.
debt.
Change to labour that lacked the degree of
6 significance necessary to indicate a critical
They did occasionally hire help, but only when they were Juncture.
going away or, in more recent times, if they were busy with
hay making.
Frank didn't want to seem as though he was pushing his Description of context leading up to a critical
6 father aside as Frank took on more management of the farm | juncture (6.15 and 6.16)
business over the years. Frank and his brother still included
their father in the farm as much as possible. Frank thinks
that probably kept their father alive an extra 10 years.
Description of context leading up to a critical
7 buy a tractor juncture (7.10)
Farm development activity with an implied
8 already laser graded some of his other land which he started | association with increasing productivity
doing in the 1970s and continued laser-grading portions of imperative, but not clearly linked to a critical
the farm over the years. juncture
Farm development activity with an implied
8 association with increasing productivity
imperative, but not clearly linked to a critical
Harry's entire farm, except for 20 acres, was laser graded. juncture
Lack of data regarding degree of significance
9 makes identifying relationship with a critical
applied ‘some years ago’ to get the water right increased. juncture impossible
When Isaac’s children were ‘getting a little bit older’ and they | Change to calving practices that lacked the
9 all wanted to go away during school holidays Isaac brought | degree of significance necessary to indicate
the spring calving back to around July 20th. a critical juncture.
Change to calving practices that lacked the
9 more recent times Isaac preferred 75 per cent spring- and degree of significance necessary to indicate
25 per cent autumn-calving cows. a critical juncture.
Description of change in family context that
10 influenced the farm, but not to a sufficient
His parents had moved off the farm and into town. degree to indicate a critical juncture.
His one irrigation outlet was converted from a Dethridge Change in the policy setting that lacked the
12 wheel to a ‘flow meter’ as a part of the upgrade with no ill- degree of significance necessary to indicate
effect. a critical juncture.
Description of context leading up to a critical
14 used artificial insemination (Al) and stud bulls to ‘mop up'. juncture (14.6)
Change in the policy setting that lacked the
15 degree of significance necessary to indicate

irrigation outlets were converted from Dethridge wheels to
Magflow meters.

a critical juncture.

Some of the coded data segments were clearly assdaevith an identified opportunity

to increase productivity, though they were notdidlexplicitly to critical junctures in

the narratives. These data were as follows:
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Ben'’s father “started the process of grading” (lsave 2)




« Dennis and Donna described how the previous owasef' graded the worst
10% of the farm” (Narrative 4)
* Harry “already laser graded some of his other lahath he started doing in the
1970s and continued laser-grading portions of éinen fover the years”
(Narrative 8) so that at the time of the intervigtarry’s entire farm, except for
20 acres, was laser graded” (Narrative 8).
These data largely related to laser-grading, a gemant practice often associated with
pasture development. Given pasture development ofteurs over time on farms, it is

unsurprising that specific critical junctures wer identified.

Some data segments that were not linked to aarjtiacture related to ongoing
changes in farm management that lacked sufficignif&cance to trigger coding the
data as an identified opportunity and there werether changes described in the
narratives in relation to these data. Three ofdhetated to farm labour. Dennis and
Donna described how they “do not have a Sundayamdkthe moment...[as t]heir
previous milker retired and they haven't looked fpetanyone else” (Narrative 4).
Colin described working “as a waged employee” anfdrm about 40 years ago
(Narrative 3). Frank described how “[t]hey did osicaally hire help, but only when
they were going away or, in more recent timedjefytwere busy with hay making”
(Narrative 6). Two of these related to Isaac’s dptions of calving preferences. Isaac
decided, when his “children were ‘getting a litbi¢ older’ and they all wanted to go
away during school holidays [to bring] the spriradving back” by a couple of weeks
(Narrative 9). Isaac also described how in moremetimes he “preferred 75 per cent
spring- and 25 per cent autumn-calving cows” (Niarez9).

Some of these data segments related to a chanlge policy setting that did not lead to
a critical juncture. For example, Ben described Hitve new channel regulators
[associated with irrigation modernisation] have tedbetter delivery of water [and they]
now only have to give a day's notice to get watdui)e before it was four days”
(Narrative 2). However, Ben also described how midation “hasn’t had a lot of
effect on the farm, as yet [and he has] been wgftin about four years for [his]
Dethridge Wheels to be converted to flume gatesir(ative 2). Owen also described
how his “irrigation outlets were converted from Bretige wheels to Magflow meters”
(Narrative 15). Owen “thought the new system wasatdstic’ and that it worked well
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for him” though he “did ‘very-little’ to change han-farm irrigation” (Narrative 15).
Lachlan’s narrative described how “[h]is one irtiga outlet was converted from a
Dethridge wheel to a ‘flow meter’ as a part of thpgrade with no ill-effect”, though the
irrigation upgrade “has had little impact on Lactiéafarm” (Narrative 12). The lack of
a link between these descriptions of policy chasge critical junctures for the
producers demonstrate that policy can have langelyral consequences in some

circumstances.

Some of these coded data segments were descraptarsn context in the lead up to a
critical juncture. For example, on Neil's farm theged artificial insemination (Al) and
stud bulls to ‘mop up’ in their cattle breedingaptices (Narrative 14). After this
description of context the narrative went on tanidfg that “[tjhey’d had some fertility
problems on the farm and through the years theydau‘harder and harder to get the

cows in calf” (Narrative 14, 14.6).

For Geoff, the decision to “buy a tractor (the ofte had died)” influenced farm
finances in the lead up to drought (Narrative Bofédescribed how it “took around
four years to pay off the debt” on the farm, beeanfsthe new tractor (Narrative 7).
While “Geoff and Gini were debt-free” when the dgbti hit, they were not as far along
financially as expected (Narrative 7). Ultimatehg tdrought “sort of pushed” Geoff to

change his feeding system (Narrative 7, 7.10).

Another example was Albert’s narrative in whichnfidoreeding practices were also
described. Albert’s father “borrowed Jersey buitsrf the neighbour for joining” and
“used to get some cows from the market in Bendigaugh half would have to be
returned because of poor performance or bad termeerté (Narrative 1). However,
once “Albert came to work on the farm in 1965 hd tus father that they needed to try
and do something to sort out the mixed-breed ‘nyail®up of cows™, which was a

critical juncture for the farm (Narrative 1, 1.3).

As well, Frank’s narrative described how he “didmdnt to seem as though he was
pushing his father aside” as he took on more faanagement over the years
(Narrative 6). Frank thought that this “probablykéhis] father alive an extra 10 years”
(Narrative 6). This described the context leadmgnto interrelated critical junctures,

when “Frank’s father passed away in 2010” (NareaBy 6.15) and when “they were
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going to sell the farm but he has now decidedltleas going to stay” (Narrative 6,
6.16).

Some of these data segments were descriptionsniliyfaontext that influenced the
farm, but not to a sufficient degree to indicateitical juncture. John described how
“[h]is parents had moved off the farm and into téwrough his father continued to
work on the farm to a similar degree as prior ®tiove (Narrative 10). Albert
described how “[m]oney that could have gone towarth improvements had to be
used elsewhere, to meet other priorities” (Nareafiy. An example of this for Albert

was “putting two kids through university” (Narra¢i\l).

Three sections of coded data were descriptionaraf finances. Edward described the
change in farm debt when comparing the “20 per ceaguity” he had in the farm
when he took over the business to the farm’s ctis&tus in which “the business as
worth about $3 million, with $1 million of debt” @frative 5). Colin described how
“[aJny money he has made has gone back into tme"fédarrative 3). Colin went on to
describe his approach to managing farm finances:

Basically, his finances are “year-by-year”. If @hbeen a tough year,

he spends less on the farm and he seems “to gthileky” in that,

every time he has made a commitment to spend maméye farm,

the money has been there. He has got a bit of mouiegway so he

can “sleep a little bit better”. Colin thinks thesg'not a lot of margin”

these days. He worries about the potential for magemore costs

associated with farming - such as water, irrigatibacations and

government policies. (Narrative 3)
These data provided important contextual data folesstanding the state of the farm

business when considering temporally related atijienctures.

Finally, there was one section of coded data fackvh critical juncture may have
occurred, though this is not certain. Isaac’s fathpplied ‘some years ago’ to get the
water right increased” on the family farm (Narrat®). There was a gap in Isaac’s
knowledge regarding the change as “Isaac [wast@ain how much irrigation water
came with the property in 1960” prior to the in@edNarrative 9). While it is possible
that the successful application for an increasetméaght may indicate a critical
juncture associated with an identified threat geapunity, this is not certain.
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4.4.2.3. Exiting dairy

| sought data from those who had changed entegatasielentify insights offered by
their experiences in exiting from dairy productibexpected that analysing those who
left dairy may offer some striking examples of pdédpendence as a determinant of the
decision to change enterprises. Four of the praduebo participated in this research
had shifted from dairy to other enterprise typasoDf these producers, Geoff and
Paul, converted to cropping enterprises. Matt caedeto an agistment enterprise and
Owen converted to a beef-cattle enterprise.

In this section | draw on the narratives to sums®athe experiences of these four
producers relating to their decision to exit dgirgduction. | then offer some insights
that were derived from consideration of these aerpees. These insights relate to path
dependence in the trigger for change, capability esnstraint, family and finances,

reversibility and time associated with decision-mgk

Geoff converts to cropping (Narrative 7)

Geoff's narrative described a constant tension eetvthe farm and his principles
regarding personal and family time. From an intiafun to farming in which his father
held a view that “there’s no off-the-farm time”, @&“put a lot of effort in setting up
his farm so that he could get time away from thenfaThis included a view on

farming to “keep it basic and simple”.

During the drought Geoff converted to lot feeding ¢ows because he did not have
sufficient water to maintain his pasture. This nehat Geoff produced hay and silage,
which he fed to his cows in a sacrifice paddockc®tie drought began to ease, Geoff
continued lot feeding his cows because he ‘fourdsier to manage and anyone could
do it". In reality, Geoff “didn’t have a big intesein cows”. He would “rather find a
dead cow in the paddock than a sick cow which veasggto require hours of his time
looking after it [as it] was time wasting”. He ustedget frustrated when “he would
grow a paddock of ‘good green lush grass’ and tivesovould tread all over it and eat
it”.

Geoff had planned to be “slowing down from milkiogws or out of dairy” by the time
he was 40. He turned 40 during the middle of tloaidht when “cows were going for

$500 a cow, which wasn’t high enough for Geoff”. vl “a good relief milker at that
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point” and the business was “just making enoughewgrwhich was sufficient at the
time, given the drought. However, just over a \yeefore the interview, Geoff’s relief
milker quit. Within a few days Geoff had sold soafédis cows in a move to get out of
dairying. Not only had the relief milker left, bilte price for cows was “paying well”
and he’d “basically had enough of milking cows”.oligh it happened suddenly, “it
wasn’'t a sudden decision as Geoff had been thirdoogit getting out of dairy for five

years”.

Geoff became interested in cropping after he héedesnd sold some excess grain once
the drought had broken. He described it as “ortba@ge stepping stones” which “gave
him ‘the taste of it’ and increased his confidefarecropping”. Geoff’s interest in
cropping was helped by the fact that machinerysgsweak spot” and he loves “sitting
on a tractor”. Overall, Geoff found that he was ¥morse off” financially with cropping
and that “lifestyle-wise it's better”. He also falithat have sufficient storage for grain
was an important factor for cropping. However, G&gads not certain about cropping as
“if grain drops down to something like $100 a tor@eneeds to have other ways to
make some income”. In converting to cropping G@aadt cut back every alternate fence
and has maintained the laneways and stock trougtisas he has other options for

using the farm to generate an income. This couhlide selling it as a dairy farm.
Summary

Geoff was aiming to maintain a farm business thabéd him to generate sufficient
income while also maintaining a balanced lifestide.was able to maintain this to a
limited degree with dairy farming. Fertility issue#h his Friesian herd forced a shift to
split calving, which meant an increased workloadhanfarm. A relief milker helped
take on some of the workload. Once the relief milké#, this was a critical juncture

that triggered a decision to exit dairy, which Gédwfd been contemplating.

Geoff's personal preferences for machinery overscoauld be clearly seen in the
narrative. Even with this preference, Geoff mameal the dairy enterprise infrastructure
to ensure he had other options open to him, inefydelling the farm as a dairy
business. While Geoff had an interest in croppiegsning from a recent positive
experience with selling wheat, he was uncertagotoe degree and wants to maintain

some reversibility.
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Paul converts to cropping (Narrative 16)

Paul’'s narrative described problems that emergedaliis intensified production
approach that led him to convert to cropping. Paa “gone down a certain pathway”
to a “large herd that was intensively fed”. He “wnit break out of that path very
easily”. Increasing problems with calving and tmregisick cows were identified as
stemming from his intensified system. As well, thiensive system made it difficult for
Paul to manage during the drought. He wanted t@abbeto sell cows and then buy
them back when conditions improved. However, thas wot an option for him, because

“socialisation issues amongst cows ‘was an enormoaisiem™ for his large herd. Paul
described his farm as “unsustainable on a whotksialevels...from a workload
viewpoint, from a farming system viewpoint, from @mmal health viewpoint, from a

lifestyle viewpoint”.

In addition to the issues with his large herd,ftven needed a new dairy as the existing
dairy was old and had high maintenance requiremetawever, the location of the
dairy also needed to change, due to its inadedmeor the large herd. This meant “a
lot of renovations and various other forms of grighich Paul was not prepared to
undertake. Over two years, Paul and his wife treeskell the farm, so they could get
completely out of farming. However, the “farm wasmarketable as a dairy farm,
because it needed a new dairy” and was not sol@0Bg Paul and his wife “had a
complete gutfull” of dairy and decided to go integping given they couldn’t sell the

farm.

Paul had a history of cropping as a part of fog@eduction. Not only did he have
experience, but he also had a large enough tremteropping. When he decided to
convert to cropping he only needed to buy an adseand a boom spray. The farm’s
history of cropping (before Paul’'s time as managesant the existing farm “layout was
conducive” to cropping; with large-sized paddodksy trees on check banks, and

fences that were easily removed.

Storage was important to Paul, as it enabled hihat@ more control over his grain
prices: “if the market circumstances didn’t suduydidn’t have to sell, because you
could store it.” Paul identified a key factor tlaterested him in cropping was “his
greater capacity to control the price he got fergroduct”. Over time Paul bought more
land and silos for storage.
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Paul was able to reduce his dependence on pafdwtah he converted to cropping.
This was a big benefit to him as “throughout hisetiin dairy farming, it got
increasingly difficult to manage staff’. The numladéistaff increased while the “quality
of the workforce declined”. With cropping Paul omhanaged two employees.

Summary

Paul had intensified his dairy enterprise to sudegree that he could identify the
constraints it placed on his management optiomedpond to drought. He was not able
to sell cows to reduce the pressure for feed, dwetialisation issues. As well, Paul
was unable to increase the size of his dairy inutsent location. Significant changes

were needed to continue in dairy production.

Paul and his wife tried to adjust out of agricudtavhen he had his farm on the market
for sale over a two year period. When this was aosssful Paul decided to change the
farm to a different enterprise, cropping. The faayout was compatible with cropping,
given the farm history with the enterprise. As wBkul had personal experience with
growing crops as a part of fodder production. Faentified that he would have more
control over his output price and reduce his needdnage employees.

Matt focuses on agistment (Narrative 13)

Matt was pushed into a quick decision about theréuof his farm due to changing
family circumstances. Matt’'s son was married in2@ad moved onto the farm with
his wife. The farm comprised a 400 acre dairy gmisee and a 500 acre outblock that
was used for fodder production for the dairy andaigistment. By 2011 Matt was “in
his early 60s and didn’t want to ‘keep going flat'd His son took over most of the
management of the dairy enterprise while Matt madabe business’s outblock. As
well, Matt’'s son encouraged investment in more land upgrades to the dairy to
enable him to manage the milking as a single pespeanation. This required an

increase in farm debt.

Shortly after this Matt’s son left the farm dueprsonal reasons. This left Matt with a
debt and insufficient labour to manage the farmtttMeught that “continuing to run
the 400-acre dairy farm and the 500-acre outbloitiout his son was going to be too

difficult”. Matt decided to sell the dairy part tife business but keep the outblock.
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Selling the dairy farm was “unexpected and trauciatepresenting a loss of history as

the farm would now not be kept within the family.

Matt expanded the existing agistment enterprisenting the agistment enterprise was
a way for Matt to ‘slow down’ at his own pace” raththan being forced out of farming.
After selling the dairy farm Matt no longer had daym debt and therefore “wasn’t

under any pressure to make the 500-acre blocktalbddi’.
Summary

Matt had mapped out plans for the future of theiligsfarm, grounded in his principles
about the importance of keeping the farm in theilfafihe business plan included a
succession plan for his son to take over the basin&hen Matt’s son decided to leave
the family business this required a revision ofrfdausiness goals. While the sudden
loss of the farm from the family was clearly distung for Matt, his decision to sell the
dairy enterprise has left him with much less finahpressure than he would have faced
had he decided to maintain the dairy block in séone.

Matt removed the majority of the dairy productiortexprise from the business when he
sold the dairy block. What remained was the outhltitat was used for fodder
production for the dairy cows and for running dogst The change required to convert
this outblock to an agistment enterprise entailedipminantly an expansion of current

practices, given Matt already agisted on the block.

Owen focuses on beef cattle (Narrative 15)

Owen’s decision to shift from dairy production tee cattle related to his farm being
an insufficient size to support him and his son.e@wescribed how his “biggest issue
was tied up with acquiring more land”. Owen had8-acre dairy block and a 600-acre
partially irrigated outblock that was too far awtaygraze the milking cows. From the
1960s onward the outblock was used for fodder proln and running dry stock. As
well, Owen ran 100 head of steer each year asfachttke enterprise on the 600-acre

outblock, which was “a good sideline” for the fabmsiness.

Owen had plans to redevelop his farm in the 1980t realised very quickly that he
needed to increase the size of his farm”, otherlwéseouldn’t take land out of

production to do the development work. He identifi&o options: to “wait and hope to
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buy a neighbouring property; or ‘sell up and mawea bigger farm”. He decided to
wait for an elderly neighbour to sell him a neapogperty rather than move. This

postponed redevelopment.

While Owen was waiting for the neighbouring blookoe offered for sale, his son
decided to come and work on the family farm. Theitess struggled through the 1990s
as it supported two families and ran at its “maximiuntensity. The business was
“going backwards” because productivity improvememese impeded by the lack of
land for redevelopment. By the time the neighbdarisl was finally offered for sale in
the mid-2000s, Owen could not afford to buy it, dué¢he prolonged drought.

In the first year of the drought Own and his wied up “close to $100,000 of their
personal savings” to buy feed and water to keepaime going. Owen thought he was
“lucky” because he didn’'t have farm debts priothte drought; however, over the years
of the drought he had to “minimise all expense®.fetused on “paying his son’s
wages”, while Owen didn’t make any money. Owen &valty offered his son the farm,
as the business was not making enough money fawthef them. His son declined the
offer and left the farm business for another job.

When Owen’s son left “it made life a lot simpleds Owen could take his son out of
the equation when considering the future of thefausiness. Over the next two years
Owen “just bumbled through” and eventually decitiedo longer run the dairy
enterprise. Owen started building up his existiagflrattle herd, using his dairy herd to
generate Friesian/Hereford crosses. He then ssldairy cows. Owen was in his early
60s and looking to reduce his workload. Beef-cattfered him a “totally different
lifestyle”. While Owen and his wife’s “income hadogped ‘fairly dramatically’” this
was alright as they had no farm debt and Owen’s héd an income that was sufficient
for daily expenses. The beef-cattle enterprisenastied to make enough for a “certain

amount of improvements each year”.
Summary

Owen identified two options available to him in tt@80s. Once he decided to stay,
relying on the purchase of a neighbouring blocis tmpeded his capacity to increase
his land area and to efficiency of his existingdl@which he could not redevelop).

Once he made the decision not to sell the farrnamek, he stuck with this idea for 15
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or more years as other constraints on his bustswapounded his financial difficulties
before the drought constrained his finances taldgree that the purchase was no
longer an optionThe cumulative constraints that compounded pressutbe business
included Owen’s son’s return to work on the farnot Ninly was the business not
making productivity improvements that were necgstamaintain the business but the

farm also needed to support two families rathen thrze.

Owen and his son were running the farm as intehsasethey could, given their
constraints. This implies that there was likely®olittle flexibility built into the system
to cope with variability in water access. This ideaupported by the relatively early
impacts of the drought on the business and Owewisigs. The already marginal
business couldn’t support two labour units whiahtie the need for a decision over

who was going to manage the farm.

When Owen’s son decided to leave, Owen was alikkoa couple of years to decide
what to do with the dairy enterprise. He had na @elol could manage the farm on his
own. The farm already had a beef cattle enterp@sen was able to fairly easily

transition over to a focus on beef, an enterpha¢ $eemed worthwhile for Owen as a

transition to retirement.

Insights associated with considering those who egil dairy
These are four individual experiences and | damend to imply commonalities across
those who have moved from dairy production to odreerprises. Even so, there are

some insights from these narratives that are usefuoilghlight here.

First, the accumulation of decisions through tiimat {ed to the decision to exit dairy
production could be seen across all four narratizeen so, the accumulated
experiences as well as the critical juncturesr@ngitioning out of dairy differed among
the narratives. These related to: personal andyayuoals; change in family; and
constraints on the capacity to continue to incrgaeduction in the business. The
identified difference suggests that approachesaribe change triggers based on milk
prices (for example, see Seyoum & Karanja, 2014eT,a2006) are likely to miss
significant sources of constraints that influereerf decisions, such as family- and

personal-sourced critical junctures. The diversitiriggers for change aligned with the
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overall finding that there were several differemtiies of critical junctures across farm

experiences.

Interestingly, for three of the producers the deaiso change out of dairy was clearly
linked to the path dependent state in the farmn@ss based on previous decisions. Paul
had intensified and grown in size as much as h&lcaithout having to inject a large
amount of resources into the business. Owen hadsiited as much as possible given
his lack of land for expansion, but had been stegfta years because of an inability to
make further improvements. Matt was forced to thelldairy enterprise after his son

left and Matt faced debts associated with a sefiescent changes.

Second, in all four experiences the producers batekind of previous experience
with the enterprise that replaced dairy. Owen aradt Mid not actually take on new
enterprises, but exited dairy to focus on an expdrekisting enterprise. Geoff and Paul
already grew crops as feed production for theirsand had harvested grain for
market, to some extent. This implies constrainfasm decisions, in part, associated
with capability. This was echoed by one of the ylanoducers, Lachlan, who thought it
was best to “stick to what you know and what yaaklyou're good at”, which for him

was dairy farming (Narrative 12).

The alignment of existing capabilities to decisiabsut the farm implies a degree of
irreversibility associated with capabilities in thesiness (Kogut & Kulatilaka, 2001).
This is likely to be a significant issue in farnssraicro-businesses, which often rely on
the capabilities of one or two people. Capabiliks directly the producer with the
farm, as the source of management decisions. Afjexapability as a way to alter
decision options is associated with learning (Kaguttulatilaka, 2001). The
constraining effect that learning can have on deassis considered in relation to

drought in section 4.5.3.

Third, across the four experiences, concerns ananéial implications differed
depending on the producer’s goals. Matt and Oweame Wweth nearing retirement and
therefore seeking lower input enterprises. In lwatbes, they discussed wanting to
lessen the time required on the farm because tleeg mearing retirement. In contrast,
Geoff and Paul both had families that included stiaged children. In both cases they

chose relatively high-input enterprises from whilsby were seeking to enable the
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maintenance of profitable businesses. The pressumake the enterprise profitable

clearly lay with Geoff and Paul.

These dissimilarities can be usefully understoodifisrences in the trajectory image.
Altering enterprises entails altering farm busingsals. For Paul and Geoff, low profit
enterprises are not an option, reflecting inconfyilétyr with their personal and family
goals. Alternatively, Matt and Owen had retiremitdsed goals which made high-
input enterprise options incompatible. These défifees demonstrate how personal and
family goals define, to some degree, options ferfirm business. This is not to imply
that profit is not still a fundamental purposelué farm business (see section 2.1). In all
four narratives, some income generation throughm faroductivity was expected.
However, both Matt and Owen had no debt and theuatnaf income needed from the

farm was much lower.

Fourth, Geoff and Paul both described a degreemipatibility between their new
cropping enterprises and converting back to daioglpction. Their discussion of this
option implies consideration of reversibility irefh decision making. This was not the
focus for Matt and Owen who were winding back ieitlprofessional lives; discussion
from these two related to eventually selling thadlaDifferences in reversibility were
seen in the other farm narratives as well. Thdissussed in section 4.4.3.7, with a
focus on differences between highly irreversibleisiens and probing as highly

reversible change.

Fifth, the amount of time taken to make the deaismexit dairy differed, ranging from
what appeared to be within days to multiple yefsat was clear was that there were
distinctions between deciding to get out of dairyduction, the selection of a new
enterprise, making the move to exit dairy and beigigp production within the new
enterprise. This represented some challenges wyieqg to identify critical junctures.
For example, while it appeared that Geoff deciaeexit dairy and sold his cows within
three days because his relief milker quit, in tgahe had been planning on exiting
from dairy for several years. While the relief neitkkepresented the trigger to exit, it
was the context underpinning the move that offel@gper insights. Similar distinctions
can be seen in relation to other types of farmsi@as. The importance of context is

considered in greater depth in section 4.4.3.3.
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Overall, consideration of the experiences of thake exited dairy production offered
some clear examples of constraints leading to @ié¢hation and constraints on what
producers viewed as options for change in the faitferences in critical junctures, the
constraining influence of capability, differenceghe trajectory image reflected in farm
goals, reversibility and the importance of confextunderstanding triggers for change
were all key understandings that stemmed fromadhissideration. Importantly, many of
these insights were also applicable to those whataiaed dairy farms and are
considered in forthcoming sections.

4.4.3. Implications from decision mapping

Fundamentally, the decision mapping employed iratiedysis supported the claim that
path dependence exists in farms. In a vast majofitystances, critical junctures were
identified as triggers for change and linked tof@icing decisions. Additionally, the
small number of anomalies could be rationally exygd. There are a number of
implications that emerged from the decision mappvhich are useful for
understanding decision-making on farms. | dischese in the forthcoming section,
including some insights associated with producgpaases to drought and exiting dairy

production.

4.4.3.1. A persistent imperative for increasing productivity

Overall, some critical junctures were more easlbntifiable than others. Those that
emerged due to a change in the task environmemt fagly straightforward to identify,
such as policy, extreme events, market prices laadarm family (see Figure 4. 5).
Identifying the sources of critical junctures wittthe farm system was more
challenging. | found it was best achieved throughsideration of the persistent
imperative to increase productivity, which under@d these critical junctures. This led
me to the first insight that was highlighted thrbube process of decision mapping, the
importance of a persistent imperative for incregs@ductivity in farms.

The persistent imperative in farms to increase petdity implies an enduring potential
for critical junctures that arise from identifiedportunities to do so. Critical junctures
thus derived comprise a fundamental driver of Hrenfdevelopment path. The
identification of opportunities depends on the ekte which the producer perceives an

opportunity and reacts to it, which is determingdhe hierarchy of images. This
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indicates that framing change in farms in relatmehanges in images, along with
adaptation and function changes, may be crucialfiderstanding some farm-derived
sources of critical junctures.

Hierarchy of the Sources of critical Value Chain Image Farm Control
farm system junctures Functions Theory Theory

Task
Environment weather

Personal

Family and and farm
Personal family
""""""""" issues /S~~~ "~ TTTTTTTmoT TTTTTTTTTTTTommmmme
Resources Goal
changes
Farm Endogenous
Business opportunities Procurement
and threats
on-farm
. . Plan
Production Primary Functions| Technology changes )
System Development Adaptation

Figure 4.5: Sources of critical junctures in relaton to other constructs of constraints, building on
Figures 4.1 and 4.2

4.4.3.2. Limited options

Across the 16 farms, what became apparent quitkigus the limited set of feasible
options available to make farm system changes. i$tdassociated with the limited set
of production paths available associated with dirgning. The initial decision to
create a dairy farm knocks out a whole set of ogtigiven dairy production requires
the capacity to maintain a herd of lactating cond extract milk from the herd on,
typically, a twice-daily basis. There are numerexamples in the narratives of the
limitations on decisions. Producers bred Jersayssigns or cross-breeds. Joining was
managed through the use of bulls, Al or a combamatif the two. Calving was planned
for the spring and/or autumn. This implies somerede@f commonality across

production systems.

4.4.3.3. Context matters

In the analysis | found that what constituted &aai juncture was endogenous, which
means that it was defined by the context of thefausiness, including personal
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circumstances of the producer. This was evidettierexperience of interviewees in
relation to the change in policy context when atign modernisation was

implemented. While it was a critical juncture fense producers, it was not for others.

Responses to critical junctures were also contegeddent. Given the practical reality
of dairy farming, there are a limited set of pot@inproduction system configurations
which relate to management of a herd for milk esttcen and the generation of nutrition
for the herd. Within these practical limitationstext derived differences existed in

producer responses to critical junctures.

At times this meant that different producer resgsnsere generated from similar
critical junctures. An example of this was produesponses to cow fertility problems.
Producers managed fertility in different ways: ttgrng herd genetics, changing their
calving pattern, focusing on improving nutritiondathe use of medications to promote
ovulation. What approaches were employed was detethby farm context. For
example, poor drainage in wet winters was idemtibig several producers as a limiting
factor in the use of split calving (Narrative 6, 18). This is concrete evidence of
equifinality in complex systems.

Context also meant that, at times, similar farmisiens were made due to different
critical junctures. An example of this can be sietine decision to change the dairy
herd over to Friesian genetics. Harry decided snge his herd genetics to Friesians
when the milk factory “payments changed to focugmtein,” because “increasing the
amount of milk became more important than buttér(fdarrative 8). In contrast,
Owen’s decision to convert from Jersey to Friegjanetics related “mainly to [his]
interest in using the outblock to start a beefgmige,” as Friesians could be crossed
with Herefords in beef production (Narrative 1%).cbntrast again, Karl converted to
Friesians for an increased milk volume so thatdmk $ufficient milk for his pigs
(Narrative 11).

Another example of this is highlighted in the reagar producer decisions to alter
calving patterns. Producers described the readaindéheir calving pattern choice in
terms of managing fertility issues, financial gajag. winter milk incentives),
matching herd needs with feed availability, farimdar and compatibility of grazing

pressure with the farm in wet weather (see Taldl&)4.
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Table 4.13: Summary of contextual factors influencig calving pattern decisions of dairy producers

Case

Spring
calving

Split or
autumn
calving

Contextual factors associated with

calving

attern choice

Herd
fertility
issues

Financial
benefits

Feed Labour

Wet
weather

Rationale

v

v

Spring calving gave him 6
weeks off.

He considered autumn calving
because of change in feed
availability and winter incentive
but didn’'t change because of
costs associated with
changing over (eg extended
lactation) and there would be
no money over Christmas
period

™)

Switched to split calving due to
drought and change in feed
availability. Maintained a
Friesian herd

single person farm, workload
issues

)

)

changed back to spring after
costs of split calving were
calculated to be greater than
benefits

)

Converted to autumn calving
during drought due to feed
availability, but returned to
spring calving after the drought

)

™)

)

First time split for $, then back
to spring due to wet, then back
to split for fertility

)

)

After converted to split calving
he found it draining, because
there was not downtime —
eventually he sold the herd
and converted to cropping so
he gets more downtime

™)

Split calving for winter milk
incentive

)

Split calving to manage fertility
issues

10

™)

Split calving to manage fertility
issues

11

For winter milking would have
set up feed pads and sheds to
house cows due to land not
being good in wet

12

Split calving to manage fertility
issues and obtain the winter
milk incentive

13

™)

)

tried split calving one year to
obtain the winter milk incentive
but didn't stick to it as too
different to current system
(feed needs trumped extra
income)

14

™)

& changed proportions to
increase autumn calving
because they bought land that
was better in winter
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15 v v Ended up calving all year
round, based on fertility issues

16 ) v v Ended up having to keep
altering calving to suit empty
cows, went from 2 to 3
calvings a year

(v') indicates data about previous decision regardihgnza

4.4.3.4. Time

Time was a critical factor influencing constraipteducers faced. There are two
elements of time of relevance here: the timingwaings in relation to relevant elements

of the farm and context, and the amount of timelabke to respond.

First, the timing of change had an influence onfémen constraints. This could be seen
in relation to the timing of when children returnedvork on the farm in two farm
narratives. Two producers identified timing as @daleading to their children not

being involved in the family farm. First, Harry de®ed how his son “started working
on the farm in the 1970s, during the crash in tlaeket for stock” (Narrative 8). Harry’s
son *‘got educated when the cattle went in the giti chose a different career path”
(Narrative 8). Second, Isaac described how his fsfirschool at about the same time
that Isaac had cut back his herd size” during anesevere drought (Narrative 9). Isaac
believed that his son “probably would have comenban the farm’ if the timing had
been different” (Narrative 9). Timing is likely e a factor when considering

compounding and serial critical junctures.

Second, the length of time available to a prodbetween identifying a critical juncture
and the need for a response was a determinanté oéfponse options available. At
times, critical junctures emerged suddenly in #sk tenvironment (e.g. flooding),

within the family (e.g. death of the farm manager)as identified opportunities or
threats within the farm (e.g. anthrax). Logica#lg,urgency for a response increases, the
options available to the producer decrease. Thssthvacase for producers managing

fertility issues, which | consider in the next sewt

Broadly, time can be described as an impedimedéeaision making. As a lack of time
reduced the set of change options for the prodticepath dependence associated with
the current path increased. This implies that c@ration of critical junctures and
potential responses to them needs to be mindfiuna. Hence, a dynamic framing of

constraints is critical for a comprehensive underding of decision options in farms.
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As well, the influence of timing injects the poskip of ‘luck’ to the nature of

constraints on farms. This implies that outcomeslmthe result of interactions
between the farm and changes in context that camgenin unknown and unexpected
ways. For example, it is possible that a very sinlecision, such as a land purchase, is
made by different producers and leads to very diffeoutcomes, in part because of
time. This calls into question assumptions aboeicdpabilities of producers as farm

managers based on the survival, or not, of farms.

Fertility management

Herd fertility is an example of a problem in whiiime can be seen as an impediment
on decisions. Fertility management was identifiethiw 11 of the farm narratives as a
problem; sufficiently significant in nine cases® identified as a source of critical
juncture (see Table 4.14). High numbers of emptyscpose a risk to the farm business,
given the importance of maintaining herd lactatihen a producer uses an annual
calving approach, cows that are not in calf areegaty culled. An increased rate of
infertility implies that the producer needs to aljreater number of cows, which has
negative consequences on farm productivity. Geaféd this problem. While he
typically sold his empty cows, culling 20 per cermuld have left “a bit of a hole” in
the herd, especially given Geoff and his wife hast pought the farm and taken on

significant debt in the process (Narrative 7).

Importantly, fertility problems could appear qusieddenly. For example, in 1993
Dennis and Donna “ended up with ‘a lot of empty swne season (Narrative 4).
Geoff described his herd fertility problem as “unal as typically, regardless of what
he did, the infertility rate for Geoff's cows was.%-12 per cent” (Narrative 7). Fertility
could also be variable. Lachlan described how &g’k fertility “varied from year to

year”; ranging from just below 90 per cent to “aw/las 50 per cent” (Narrative 12).
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Table 4.14: Summary of the two main responses torfdity issues by producers

Case | Fertility issue Split Herd Rationale for response
calving genetics

3 Colin “was having some fertility x 4 Split calving was not an option
issues with the Friesians” (Narrative given he was a single person
3,3.5). operation

4 Dennis and Donna found that “the 4 4 Converted to split calving to
Friesians were having increasing manage fertility.
fertility problems” (Narrative 4, 4.6). Still had fertility problem, even
“The cows started to develop fertility while split calving, so changed
problems again after they had genetics.
converted back to spring calving” Converted back to spring calving
(Narrative 4, 4.14). when worked out the costs

outweighed the benefits.

5 Edward “was constantly struggling to x 4 Believed genetics of Friesians are
maintain his Holstein breeding, ‘over designed’. He wants to drive
mostly through infertility” (Narrative 5, when they calve based on feed
5.8). availability. Split calving wouldn't fix

this problem — he did convert to
autumn calving during drought
because of feed but has convert
back to split once the drought was
over, things the natural cycle of
cows and grass is aligned with
spring calving

6 Frank’s narrative states outright that 4 4 Split calving used for fertility, but he
his shift to split calving “is because of is concerned that if weather gets
fertility issues” (Narrative 6, 6.11). too wet he may have to change

back. He has also decided to
change genetics.

7 Geoff “discovered that 24 (20 per 4 x High empty rate led him to carry
cent) of his 120 cows were not in calf” extra cows through as he couldn't
(Narrative 7, 7.9). afford to cull. However he found

the split calving draining — no down
time (eventually sold herd)

9 Isaac “got the cows in calf but ‘they v x Split calving for fertility issues,
just seemed to be one or two cycles currently using Prostaglandin for
behind what the pregnancy test problem
showed™ (Narrative 9, 9.11).

10 John was also “having problems v x Changed to split calving in
getting cows in calf ... John described response
it as something that ‘creeps up on
you'. At first he noticed more cows
were calving later. Then he started
having an increasing number of
empty cows” (Narrative 10, 10.10).

12 “Some years fertility dropped and 4 x Split calving to manage fertility
could be as low as 50 per cent” issue and winter milk incentive

14 Neil also experienced fertility v x Changed to split calving in
problems in which it was “harder and response to fertility problem.
harder to get the cows in calf” Proportion of spring/autumn claves
(Narrative 14, 14.6). have changed as land has been

bought that is better in wet weather

15 “As time went on it got harder to get 4 x Ended up calving ‘all year round’
cows in calf, and the reality was that
they ‘had cows calving all the time’ in
the later years.”

16 Paul found “[t]he proportion of empty v x Ended up having to keep altering

cows ‘ended up being too high a
proportion’ for Paul and his brother to
continue to ‘wear the losses’
associated with sticking to spring
calving” (Narrative 16, 16.12).

calving to suit empty cows, went
from 2 to 3 calving periods a year
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There were a number of ways to manage fertilitypfgnms that producers described.
These included changing herd genetics, improvirtgtran, administering supplements
that promote ovulation, drying off the cows eanpeagh to allow sufficient rest before
calving and changing the calving pattern. Respoaseslly undertaken by the
producers depended on context. This included wigaptoducer identified as the
underlying cause of the problem, which is evideiocehe role of beliefs in decision
making. For example, Colin identified the issu@ssociated with his herd genetics and
“started breeding Jerseys” instead (Narrative BjlesPaul “didn't believe [changing
genetics] had any credibility” as genetics weremaatessarily the issue and focused
more on nutrition and breeding practices as a respdlhe compatibility of the change
option with the current farm system was also aoiaict the response taken. For
example, Colin didn’t consider split calving to & option because he ran his business
as a single person operation. Split calving regumgking all year round and he didn’t

know “how they get the energy” for split calvingdiative 3).

Another contextually constraining factor was timediavailable to make a decision.

Most of the options for managing fertility that dracers described were only useful in
the next season and didn’t address the currentrostance. For example, because Isaac
‘had an especially bad year’ with fertility in tpeevious year, he started “administering
Prostaglandlin” this year as a preventative, wisctsupposed to help cows cycle more
quickly” (Narrative 9). Nutrition management andhjog practices also only hold

relevance in addressing future incidents of higasaf empty cows.

The decision that required the longest timeframe altering herd genetics. Most
producers had self-replacing herds, in which futlary cows were created through
calving. Using this approach, altering genetics M@aquire a season at a minimum
and could take much longer than this. The othesidanation to add into this is the
likelihood of a protracted timeframe employed ie ffrocess of selecting new herd

genetics.

In reality, options for managing fertility were ¢gilimited for producers when suddenly
faced with a number of empty cows. By the time peswy testing was completed too
much time has progressed to join the empty cowseapédct calving to occur in

alignment with the rest of the herd. To managdrtiraediate problem producers
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needed to either: cull the cows, carry the emptyscwith reduced lactation for a year

or join the cows for autumn calving. This requieedquick decision.

Nine of those who had fertility problems immedigtaltered their calving pattern from
spring to split calving in response. For examplghé proportion of empty cows ‘ended
up being too high a proportion’ for Paul and histher to continue to ‘wear the losses’
associated with sticking to spring calving” (Naivatl6). As well, when Dennis and
Donna ended up with “a lot of empty cows” they f&dd part of the herd over to

autumn calving” (Narrative 4).

For the two producers who did not convert to sgiving, this was related to

incompatibility with the current farm system. Giv€plin had his farm set up as a one
person operation “the last thing he would wantealbing [in the autumn was] ‘tending
to calving cows and feeding calves’ during a titmat the would be ‘oversowing pasture

m

and watering the whole of the farm™ (Narrative Bar Edward, maintaining the
calving pattern to match available feed over spand summer was an important
management practice. He “didn’t want a cow driviing system” (Narrative &)
Edward decided to change his herd genetics as hdexed whether Friesian genetics

have been “over-designed” (Narrative 5).

Altering the farm calving pattern did not corrdug tinfertility problem for interviewees;
instead, it offered a way to manage it, in whiclws@re given a second chance to get
in-calf. This implies reduced efficiency in herdtation through time as joining

procedures had to be repeated and cows of loweduptiwity were carried into another

calving season.

In reality, producers still faced fertility issuejen after converting to split calving.
Isaac (Narrative 9) was currently managing feytigsues at the time of the interview.
As well, while Owen and Paul (Narratives 15 andH#&J shifted to split calving, the
fertility problem persisted up until they each exithe industry. For example, Owen
described how “the reality was that they ‘had ceoaiwing all the time’ in the later
years” (Narrative 15). Two of those who convertedplit calving for fertility reasons,

31 Edward’s response to drought offers further evigenf the importance of matching calving to feed
availability for him. During the drought years Ed@ahifted to autumn calving after he converted his
pasture to annuals, which required less water aaxdmised feed production over the winter. After the
drought Edward shifted his herd back to springicghagain as his pasture was reverted to summeact
perennials.
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Narratives 4 and 6, went on to alter their herdegjes. For example, Dennis and Donna
found that, even with split calving, then were igetta “high empty rate” and decided to

look for a different breed (Narrative 4).

Split calving, as response to fertility probleman@ppear insufficient; especially given
producers were still experiencing fertility probleniHowever, given the timeframe
within which producers had to make a response wegithere were few options. The
alternatives of culling the empty cows or carryargpty cows for a year were clearly
more costly. Management approaches that may halresgkd the underlying problem,
such as nutrition and genetics, were not availableptions for addressing the present

problem.

4.4.3.5. Compounding critical junctures

Context aids in considering another important pdah potential for a critical juncture
to be related to multiple sources. There were it&ta where producers described
critical junctures that had multiple sources thatwerged to create a need for change.
For example:

Just as Matt and Marie were negotiating takinguihrésponsibility

of the family farm, the region was settling intaamber of years of

drought. “It was really an emotional, tough timet the whole family

(Narrative 13, 13.28).

In the 2002 season, Paul didn’t get his full eatitént of irrigation
water. He described 2002 as “a real shock” bectngsehad “treated
water as if it was always going to be there”. Iswiae first drought-
affected year that Paul and Patricia experienceldfair “world came
crashing down from the point of view of water aghility, and a
combination of low milk price and high feed prid®arrative 16,
16.17).

NVIRP wants to get rid of the spurs on the irrigatsystem as a part
of an irrigation modernisation program. As welketh are government
incentives (round two) for water-use efficiency tgdps. Frank has
put these two things together to redevelop hisydaioperty

(Narrative 6, 6.17).

At other times critical junctures were generatadulgh compounding problems.
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In 1995 there were significant changes in the fanden and Betty
had their first baby, a daughter, and in late 1B86’s mother died of
cancer. This increased the pressure on Ben to de amthe farm as
Ben'’s father decided that it was time to transitevay from owning

and managing the farm (Narrative 2, 2.9).

Neil described the period of time from when hiéatgot ill and then
through a protracted drought as “a challenging det@\arrative 14,
14.15).
Such compounding problems imply an increasinglyst@ined state that leads to the

critical juncture.

The identification of compounding sources of catiginctures found in the narratives
aligns with the thinking underpinning this reseatitht multiple dimensions of
constraints may be influencing the producer atrtiquéar time. As well, it is possible
that a confluence of multiple changes simultangoc@h generate a critical juncture,
while alone they may not. Clearly, potential sosroécritical junctures are best
understood in light of other potential sourcesrafaal junctures. This highlights the
benefits of considering critical junctures in redatto the different constructs of

constraints offered in this multidimensional model.

4.4.3.6. Serial critical junctures

At times, farm histories were described in a wat tlevealed the compounding
constraints as sequences of critical juncturesekample, Isaac experienced a critical
juncture when his “father retired in about 2001-200st prior to the drought”

(Narrative 9, 9.8). In response, Isaac purchaseéather’'s share of the business. “In
order to buy Isaac’s father out of the businesadsad his wife borrowed about 40 per
cent of the farm asset value from a bank” (Nareafly. When the drought took hold this
created a second critical juncture. “[W]hen theudptt arrived it was ‘stressful’ and ‘a
traumatic time’ for Isaac” (Narrative 9, 9.9). Ttxtical juncture that occurred for Isaac
due to drought is, in part, linked back to the @ased debt incurred when he purchased

his father’'s business.

A striking example of serial critical junctures wig experience on Matt’s farm in

relation to a series of decisions about irrigati@ater (Narrative 13) (see Figure 4.6). By
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the early 1980s Matt’'s farm was consistently sthuggto have enough water, even
with 100 per cent of sales water, due to low ittiyaentitlements that stemmed from
initial policy decisions at the time of the soldgattlement scheme. At the same time,
there “were reduced-interest rate salinity loaralable to do infrastructure upgrades”
(Narrative 13, 13.16). This created a critical jume. Matt and his family decided to put
in a 50 ML dam in the middle of the farm as it wsbehable them to irrigate more areas

of the farm more easily and efficiently.

[ Never enough water ]

\A

Reduced interest rate salinity loans
available for infrastructure upgrades
(critical juncture 13.16)

[ Installed a 50 ML dam ]

y

Faster flow blew out irrigation channels
and made irrigation unworkable
(critical juncture 13.17)

Installed bigger irrigation
channels to manage faster flow

Couldn’t get around the farm fast
enough with the faster flow

(critical juncture 13.18)

Installed automatic
irrigation technology

Figure 4.6: A cascade of critical junctures causebly problems integrating infrastructure changes

within the existing production system, an examplerébm Narrative 13

Given the size and depth of the dam there wakah#& some of the water would be
wasted unless they installed a sufficiently-sizgzkpo enable access. The pipe they
installed produced such fast flows that it blew it farm’s irrigation channels,
making irrigation unworkable (Narrative 13, 13.1This created another critical
juncture. Matt and his family then had to instagider channels in the irrigation system

to manage the faster flows.
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Once the larger channels were installed and féistes were being achieved, Matt and
his brother realised that they couldn’t managartigation as they used to. They
simply could not get around to the bays fast enayigén the faster flows (Narrative
13, 13.18). This created another critical junctliteey had to come up with a way to
manage their farm irrigation in face of the fadtews. This led them to automate their
irrigation system. While the automation technologer the years has changed, since
the initial decision to automate, Matt continueduo the irrigation as an automated

system.

In this example, the cascading effect of one @&ifjencture leading into another related
to problems integrating the infrastructure changiisin the existing production
system. At other times, a series of critical junetucan occur stemming from an
injection of change to context, which does not adsdrom the initial critical juncture.
This can reflect a tension between competing atifienctures. An example of this can
also be seen in Matt’s narrative (see Figure 4.7).

Matt nearing retirement and not
interested in “going flat out”
(critical juncture 13.31)

Aim for Matt to manage
the outblock and son to

manage the dairy

continue building the business”
(crltlcaljuncture 13.32)

[
[ Matt's son was “motivated to

Matt sold 1/3 of his water
to pay off farm debt

Matt bought another
Matt spent $100,000 on block of land to help
dairy improvements his son expand the

dairy farm
v ry
Enabled Matt's son to milk
alone but added farm debt

[ Matt’s son left for personal reasons ]

(critical juncture 13.33)

Matt was forced to sell
the dairy farm to remove

the recently incurred debt

Figure 4.7: A series of critical junctures associ&d with changing context, example from Narrative 13

Matt was nearing retirement and not interestedyorig flat out” (Narrative 13, 13.31).
To enable this, Matt had sold a third of his irtiga water, which paid off all of the

debts on the farm. The aim was for Matt to manag@Qdaacre outblock and his son to
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manage the dairy farm. Matt's son was “motivateddntinue building the business”
(Narrative 13, 13.32). This did not necessarilgmahvith Matt's aim to minimise debt as

he neared retirement, which was reflected in hegsiten to sell some of his water.

Matt's son persuaded Matt to buy another blockaatlland to fund $100,000 worth of
dairy shed improvements to make it “a one-man skiddirative 13). This enabled
Matt's son to milk alone, an important factor givdatt’s interest in winding back his
workload. The changes also increased farm delbhidrcircumstance, Matt was clearly
trying to balance his personal goals with his sgwals regarding increasing the

business.

Unfortunately, Matt's “son announced that he wawileg the farm for personal
reasons” shortly after Matt paid to upgrade theydand bought the new land (Narrative
13, 13.33). Matt could not run the entire farm @dwn and had to sell the dairy
business. Selling the dairy farm “was unexpectetteaumatic” (Narrative 13).
However, it was through selling the dairy farm tN&ttt and Marie were able to

extinguish the debt incurred through the recenhgba.

There were clearly differences between serialoaiijunctures, which can be seen in
both of these examples from Narrative 13. Howewebpth examples, understanding

the serial critical junctures was aided throughnidging linkages in decision mapping.

4.4.3.7. Irreversibility and probing

When looking at change decisions in the narratitegas clear that there were
differences among decisions with regard to theemgf path dependence they implied
within the farm. The fundamental way to charactetfss is in terms of the
irreversibility*? of the decision. Irreversibility is a path depemct concept that
describes the system state in which the curreihtipdocked in to such a degree that

change is not possible (see section 2.3.2.3) Irséiéty can be described along a

%2 The irreversibility of interest to this researstthat which locks the business into consequences
relating to farm output quantity and quality, adtéine perceived riskiness of the business andsdter
perceived value of the business. It is importamtdte that the degree of irreversibility is thegagation of

the producer grounded in their values and beliefs.
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continuum between highly reversible and highlyvemrsible states. As irreversibility

increases, the costs associated with reversingréheous decision increase.

Irreversibility implies a tendency for a longersfecommitment to what could be
suboptimal infrastructure or practices in the fafinis could be seen in Ben'’s
experience. Ben’s parents made a number of chdadbsir dairy to increase the
number of cows they could milk at a time. Theyéedd the dairy by replacing the
zigzag rails with straight rails and ‘pushed arr&xbw in the shed™ (Narrative 2).
However, “it was ‘probably the worst thing’ thaethcould have done because the new
set-up cramped the cows into too small a spacthey Wweren’t happy in the shed’
which made it hard during milking” (Narrative 2)vén so, they stuck with the existing
set-up for nine years. It was only when a newaaitjuncture was created because Ben
was engaged and the farm needed to support twdid¢arthat a new dairy was built. At

the same time that more land was bought in prejparédr increasing the herd size.

Another example of irreversibility can be seen agged with the 26-cow herringbone
dairy on Neil’'s farm. While Neil's dairy “was big, ‘had a terrible yard set-up”™
(Narrative 14). However, Neil and his father coutidild a new yard “because there
was a dam that impeded the changes they wantedke’rNarrative 14). They ended
up “building a whole new dairy, which would allotveim to alter the yard set-up as
well” (Narrative 14). The costs associated withiding a new dairy would have been

considerably higher than building a new yard.

While some decisions were highly irreversible, oshere highly reversible. This is the
case with probing (Kurtz & Snowden, 2003). Probmthe active seeking of
appropriate responses or actions in complex cirtamess, where previous patterns of
action are no longer effective. Kogut and Kulat@#gR001) argue that probing injects
flexibility in responses to uncertainty. Probingpies the emergence of a critical
juncture. It is a rational response to uncertaantgt entails a higher-order change in

images.

For example, there was a degree of probing in Beoss-drought response. Ben wanted
to be self-sufficient in terms of pasture productiut was uncertain about what the
right pasture mix was for his farm. The droughteklall of his perennial pasture, which

will take “six, eight, ten years to get back” (Native 2). Then he had “enough water to
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‘nearly drown™ over the last two years (Narrati@e Given this uncertainty, he has
only sown a small amount of perennial pasture. lde ‘gut in a small amount of
lucerne this year and wanted to see how that wauks(Narrative 2). He described the
process of working out the correct pasture mixtaal‘by error at this stage” (Narrative
2).

At times, probing did not lead to acceptable rasuihis was the case for Dennis and
Donna when their decision to try sorghum led to bww deaths, due to milk vein
punctures (Narrative 4). Keith “tried ‘a little bdf autumn calving but found that the
farm was ‘too flat to run dairying through the vérit (Narrative 11). Matt also tried
split calving but found that “[i]t was so ‘differeto the current system’ that it created

too much extra work” (Narrative 13).

When probing does not achieve desired resultifead the producer to backtrack and
try something else. This means that some farm &si£an appear random or as a
series of ‘fits and starts’. However, each reveidecsion provides new knowledge to
the producer regarding what doesn’t work within ¢herent farm context. A high
degree of uncertainty can be punctuated by repgatding in farms.

Like all change, there are costs associated wihipg. Costs here relate to the activity
of probing, outcomes of probing and diminished tewailable for future responses.
This implies that repeated probing can increasednstrained state of the farm.
Importantly, once probing has identified a dessetlof appropriate activities in the
farm, a new pattern is established. Hence, seqaaiaecisions that reinforce these

appropriate activities derived from probing generzdth dependence.

4.4.3.8. Limitations in the decision mapping

The difference between highly irreversible charges probing identified in the data
highlighted an important point associated with tieisearch. The identification of
linkages between critical junctures and other qoiess of constraints through the
decision mapping did not necessarily mean thattmstructs were always reinforcing
mechanisms. For example, probing is clearly a eglemnechanism that can narrow path
options. However, another possibility is that prapin response to a critical juncture
may not always alter constraints. This means tieetis the possibility that some

highly reversible decisions in the narratives wer@neously identified as influencing
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path dependence. This implies a potential to oarghe constraining influence of

probing decisions in path dependence.

Relatedly, it is possible that some of the hightgversible decisions identified in the
narratives in response to a critical juncture repn¢ed structural determinism, which
means the initial decision was the source of camgtwithout regard to reinforcing
decisions. It is important to remember, howeveat this research is about revealing
path dependence in the farm as a whole. This méahswhile some decisions may
represent structural determinism to a subsystecomponent, this would not be the
case at the farm business Ié¥eSignificantly, | did not find any evidence of iagle
decision that determined the trajectory of the fatminess path which was not

reinforced by other decisions.

Overall, this implies a limitation to the reseasgproach when considering specific
reinforcing decisions in relation to critical junceés. The approach did not reveal
structural determinism at a subsystem or compadeest and it may have overstated

the influence of probing as a reinforcing mechanism

4.5. Drought - learning and information

Drought was a recent extreme experience for atlyocers interviewed in this research
(Quiggin, 2007). The potential for increased fragryeof drought has been identified as
a salient issue associated with climate changedawt & Brooks, 2004; Wei,
Langford, Willett, Barlow, & Lyle, 2011). Quiggin'@007) modelling found that
drought, as a manifestation of variability, wilattto more detrimental impacts in
Australia’s Murray-Darling Basin than long-termndss toward drier conditions. It is
thus pertinent here to contemplate some insiglattscidin be derived uniquely through

consideration of the constraints on producer resp®ito this drought.

Irrigation water is a critical factor in the prodive capacity of the land (Elliott et al.,
2013). Hence, irrigation water is a critical infoit irrigated dairy businesses. Given
this, a reduction in the access to irrigation watar have significant unfavourable

consequences for producers. Drought led to a ridtuict access to irrigation water

% This broadly aligns with recent work by Bergek @wufrey (2013), who argue that considering path
dependence in terms of a single technology streaabiusiness loses sight of the potential for attéon
among technology streams. They conceptualiserittesrims of multiple paths while | conceptualisasta
hierarchy of paths with the farm business patingitabove subsystem paths.
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generating a critical juncture for all of the pradus interviewed in this research (see
section 4.4.1.1). This is consistent with documemédence of a protracted dry period
between 1997 and 2009 across Southern Australiaisay-Darling Basin (Verdon-
Kidd & Kiem, 2009). The impacts on the dairy indystould be seen in lower milk
output in Northern Victoria during periods of vdoyv water allocations (see Figure
4.8) (Wei et al., 2011).
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Figure 4.8. Water allocation and milk production inthe Goulburn-Broken District of the MDB,
from Wei et al. (2011)

Given drought was a critical juncture across alifaarratives, it is worth considering
what insights can be derived from comparing prodegeeriences. In this section |

offer some insights that are relevant to the amalylspath dependence in farms. |
contemplate differences in the timing of droughtgooducers and how this relates to
the source of variability. | also consider produ@sponses to drought and how some of
these reflected double-loop learning associatel ghitinge to higher-order images.
Before this, | briefly summarise the experiencegagh producer in relation to drought
(see Table 4.15).
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Table 4.15: Summary table of producer experiencesith drought

Case | Perception of when Changes that reflected plan changes Post drought response
drought began to and double-loop learning response
impact on business

1 When allocations After an initial response to borrow heavily Maintained half the amount of perennial
dropped below 100 to get through the first year or so the pasture as pre-drought
per cent producer realised that the drought was . L .

going to persist. Almlng"for flexibility in his feeding
system

He realised that he “had to get a lot

smarter if he was going to maintain the

business.”

2 When allocations Changes to production system meant he Recently started putting a small amount
dropped below 100 had to put more thought into matching of perennial pasture and lucerne to
per cent nutrition to cow needs so he hired a increase self-sufficiency

nutritionist . . .
Uncertain regarding the right pasture
mix - described it as “trial and error”

3 When allocations Developed a new strategy for managing Sowed one third of the farm to
dropped below 100 irrigation in which he saved allocation and perennial pasture, a smaller proportion
per cent purchased temporary water to enable than pre-drought, and focused on

oversowing of pasture in autumn maximising productive use of water
Put in 15 acres of lucerne as a source
of hay and good grazing feed

4 Lack of sales water an | Bought permanent water to manage the Farm set up as 25 per cent perennial
issue loss of sales water pasture, much less than the 66 per cent
When allocations Changed how they managed their feed, g;]% C":rr%%%ht' and the rest was annuals
dropped below 100 trying different practices until they found
per cent what worked for them (e.g. shifted from The farm was more flexible and pasture

use of a feed pad to a sacrifice paddock to | could be more easily changed
a paddock rotation)

5 When groundwater Was shocked when groundwater dried up, Actively looking for ways to produce

dried up in 2009 as always thought it was reliable more feed with less water, so bought
more land with groundwater bores

However, he had Changed to mostly annual pastures and

previously bought autumn calving to match feed availability Used grant funding for pasture

more land to access and calving upgrades, automation and a centre

more groundwater in pivot (intended for perennial pasture)

2006, which increased .

his reserves. Focused on generating a reserve of
feed
Shifting back to spring calving as when
there was water spring calving was
easiest
Wants to control area’s groundwater to
manage over pumping and rising salt
because it is important water source for
him

6 When allocations Converted feeding system to annuals and Maintaining only 25 acres of perennial
dropped below around | crops and developed a new feeding pasture
50 per cent approach for the herd . .

Similar productivity from an annuals-
based feeding system when compared
to previous system and new system
was viewed to be easier

7 When sales water Shifted to a lot feeding approach which Maintained lot feeding because it was

dropped to 50 per
cent, so that he could
only get 150 per cent
of his entitlement

Just got drier and drier
from there

included use of a significant amount of
supplementary feed and growing more
annuals (including lucerne) and crops

easier and could be done by anyone

Began share farming and eventually
sold the cows, converting to a cropping
enterprise.
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Case | Perception of when Changes that reflected plan changes Post drought response
drought began to and double-loop learning response
impact on business
8 When allocations Relied heavily on a deep-lead groundwater | Pasture mix was still predominantly
dropped below 100 bore, as it was cheaper than surface water | annuals
per cent and installed a shallow groundwater bore . . . .
Currently installing pipes and risers
Converted feeding system from using on-farm irrigation grant funding
predominantly perennial pasture to and the influence of this on pasture mix
annuals and lucerne was unknown
9 Water was below 100 Early on in the drought, watered some Pasture management seen as different
per cent allocation selected paddocks and relied on large feed | since drought: used soil testing to
and he lost access to reserves select paddocks for fertilising and
water on his leased . planted 60 acres of lucerne
block as owners sold After reserves declined, cut back on all _ ’
it on the temporary expenses, relied on annual pa_sture, Built up 12 months’ worth of fodder
market. increased supplementary feeding reserves
Developed a watering strategy in which he | Focused on building up herd numbers
worked out expectations in water for the again
season and irrigated to suit, focusing on
maximising production on what he did
grow.
Developed a more flexible approach to
herd size, maintaining stock numbers
based on water and feed availability.
10 Changes to water Learned “a whole new way of farming” Oversowed pasture back to a similar
rules, including a drop | because of the drought which meant less balance of annual and perennial
of sales water reliance on pasture-based feeding and pasture as pre-drought
Then drought purchasing feed
worsened during low
allocation years, when
allocations were
below 50 per cent
11 Drop in availability of Expedited farm redevelopment Increased herd back to pre-drought
sales water - . numbers
Focused on self-sufficiency in feed
Impacts peaks when production and keeping overheads down, Focused on maintaining rather than
receiving allocation on | though he did start feeding in the bail and expanding the farm (costs too great to
average below 50 per | bought a silo to help with this increase productivity further) and farm
cent ) income being invested off-farm for other
Deyeloped a herd management pattern in purposes
which he matched cow numbers to feed
availably in the season (which was
associated with water)
12 When allocation Converted pasture from perennials to Sold herd at end of drought and bought
reduced to 50 per cent | annuals and maintained existing lucerne new cows two years later, which
) required a $250,000 loan
Already relied on supplementary feed, so
while needed to buy more, he didn't alter Cleaned up and sowed most of his
feeding practices pasture to annuals for the new herd
Would consider putting in perennial
pasture with more certainty regarding
access to water at a price he could
afford
13 Sales water decline Bought some temporary water for a high Buying temporary water to maintain

Following this,
drainage diversion
dries up at the same
time that allocations
begin to drop below
100 per cent.

Shallow ground water
bore slowed down

price and irrigated a reduced area of
pasture that was determined by water
availability each season

Fed more supplementary feed

Dropped herd size by almost 20 per cent

some water meant pasture was ready
to go when more water was available

Began setting up farm for son to take
over, when son decided to leave
sudden the farm was sold
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Case | Perception of when Changes that reflected plan changes Post drought response
drought began to and double-loop learning response
impact on business
14 Decline in sales water | Converted irrigated outblock to crops and Maintained a higher proportion of

dairy block to annuals and lucerne (on sub-
surface drip) and set up a feeding rotation
that included a couple of hours grazing and
feeding out in a sacrifice paddock.

Eventually had to reduce herd by almost a
third, but this led to reduction in cash flow
and hindered the capacity to build the farm
back up again after the drought

annuals and lucerne since the drought
as the change in water rules and
allocations meant using water
efficiently was going to continue to be
important

15 Loss of sales water Spent $100,000 in personal saving buying Converted to beef
required some water and fodder, based on the view that
changes the drought wouldn't last long.
Allocation dropping Realised he needed to do more and
below 100 per cent minimised expenses and cut back his herd
size
Was considering getting out of dairy
farming so did not try what other producers
tried and when son left the producer
converted to beef as it was lower input
16 Decline in sales water | After the experience of 2002, knew very Identified a need for investment and

led some changes

Specifically identified
low allocation years in
2002, and 2006-2008

quickly what to do in 2006 when drought
returned

enthusiasm if the dairy was going to be
viable; instead he shifted to cropping.

4.5.1. Summaries of experiences with drought from the farrmarratives:

4.5.1.1. Albert (Narrative 1)

“Historically, Albert had a 132-ML surface waterigation entitlement and would

consistently get 100 per cent of his entittemens dl00 per cent in sales water.” Since
the mid-1980s, Albert has had an 85-ML groundwhtee, which needs to be shandied
for use on pasture. Drought started to affect Alladren the allocations dropped below
100 per cent. When the drought struck Albert “baved heavily to try and get through
it” because he “thought it would last a year or’'twb large cost early in the drought
was a feed pad near the dairy, as this gave Alaadther way to efficiently feed the
cows after they had been milked”. However, as tiveat on “he realised that he
couldn’t keep borrowing and just feeding out” aa]li[of his income was going to feed

the cows. He had to get a lot smarter if he wasg@tm maintain the business.”

With this decision Albert changed his feeding systéfom perennial pasture to “a new
hybrid annual rye grass”. He “continued to oversuaitih annuals through the drought”.
This pasture set up worked for Albert and his gpadalving as it “meant cows were
‘finished on a little bit of grass’ and would corback into production early in the
spring”. At the same time, Albert set up a new feggbattern “that included strip
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grazing, pellets in the dairy, feeding out on thed pad and providing hay in the
paddock. He upgraded the pellets he fed out irstieel. He bought in failed crops with
high protein and energy and he purchased lucerea wa could afford it. He also fed
supplements to the young stock to help improvebteakdown of poorer quality hay.”

After the drought, Albert put about 50 per centhadf farm back into perennial pasture,
half of what he had before the drought. He planmedhaintaining 30 per cent in
annuals and plants 20 per cent to lucerne. Hioreag for the new pasture mix was “to
have a bit of flexibility in his feeding system”.

4.5.1.2. Ben (Narrative 2)

Ben had access to around 500 ML, when he got Hisritittement. The drought

affected Ben’s farm throughout the 2000s, assatwmaith when allocations dropped
below 100 per cent. Ben converted all of his peianpasture to annuals “[w]hen the
drought hit and there was not enough water to whteperennial pasture” annuals”.
Drought meant that Ben had to feed out more. “Whthincreased pressure to produce
more silage they shifted during the drought to taillkge in bunkers” also, while they
“tried to grow as much as they could on the farh@ythad to buy in extra feed. This
meant they “had to put a lot more thought” intatisepplementary feeding, which led
them to hire a nutritionist. However, even with t@anges to feed, this was not enough
and Ben reduced cow numbers by parking cows. &fsr changed to annual pasture,
this pushed him to shift to split calving, becabsé'had no summer pasture during the
drought and had a lot of autumn and winter pastiBgthe end of the drought, Ben
“finished up having no pasture at all” and “growimgre crops because they didn't have

the water to start...annuals”.

Post drought the farm was maintained with no peedpasture for several years. Ben
had “only just started to put a little bit’ of pmnial pasture back in” in the current year,
as well as some lucerne. This was because “he &dfjrit} be more self-sufficient” and
saw that perennial pasture and lucerne would hdlpthvat. However, he was still
uncertain and described it as “trial and errothet stage’ to see what the right balance

of pastures is for the farm”.
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4.5.1.3. Colin (Narrative 3)

Colin has 350 ML of water associated with his favifhen drought struck in the early
2000s, this dropped his allocations below 100 pet,and the allocations kept going
down. With the small proportions of this that hel laaailable to him he couldn’t
maintain all of his perennial pasture. Colin redlibés area of perennial pasture on his
farm from 50 per cent to “virtually nothing”, whi¢imeant that [he] had to rely much
more heavily on annual pastures”. Colin also diMexsthe annuals that he grew
“trying a few different crops (e.g. oats) and peastarieties (e.g. Medics) that had
reduced or no irrigation water requirement”. Heémowed a ‘fair bit of ground’ each
year as he oversowed a lot of his perennial pasiseell ... hoping it was the end of
the drought.” Colin also “supplement[ed] what pastioe could grow with some
purchased feed”. He “had to buy in significantlyrméeed than usual”.

As the drought continued Colin developed a newtegsafor managing his irrigation
water. He would use the small amount of irrigaticater that he received through the
season and “he would purchase a little bit of terapowater” to aid his pasture when
he oversowed. While he aimed for two wateringsina¢s “he would just get one

watering in, depending on the season and how matérvie had, before winter came.”

After the drought, Colin sowed back some of hisnféan perennial pasture, but “is still
irrigating less perennial pasture” because onlyabaoe-third of the farm was
perennials. He put the perennial pasture in “lggaded paddocks” to maximise the
feed he could get from his water use. Becauseigftie was “getting the same feed out
of the 100 aces that he used to get ‘in the old’'daty 150 acres”. Colin also put in 15
acres of lucerne to “provides him with good qualégd for hay and grazing”. “Colin
thinks that now he could carry more than 130 cowhis farm.”

4.5.1.4. Dennis (Narrative 4)

Dennis and Donna “always used more water than éleication” of 218 ML. They
used to get 100 per cent of their allocation ad asbkales water. When sales water was
no longer available they purchased 100 ML of pemnawater, which gave them a

318-ML entitlement. However, soon “they were nogmgetting their full entittement”.

Dennis and Donna changed how they managed fee¢ldwrcows during the drought.

“They developed a feed regime that suited theirccand ‘suited [their] style of
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farming™. They focused on feeding out to the cowkjch included purchasing feed
such as “palm kernel and cereal hay”. They haduto“h lot more feed during the
drought”. Dennis and Donna moved away from usifiged pad for chopped silage to
focusing on feeding out hay in the paddock “becaiigbe cost”. While they tried
sacrificing a paddock, they found just rotating tlo& around worked best for them. In
the second year of the drought Dennis and Donndeket® reduce feed pressure. They
decided to reduce their herd size. They sold 30scavd parking 40 to 50 cows out of
the district. With the small amount of water thegdhDennis and Donna tried to keep a
few paddocks watered, with a travelling irrigatbne remainder of the farm was
maintained as dryland. They maintained seven paddmte year and the next year

decided that irrigating four paddocks was moreibdas

Since the drought the farm was set up to be ongearyzerennial pasture, which was
significantly less than the two-thirds perenniadtpae before the drought. The home
block was maintained as perennial pasture becheyeare spring calving, which

“means they need some summer-active pasture famgfa The rest of the farm was
set up as annuals and crops. Dennis believestti@tdrm is ‘more flexible now’ and

that they can change pasture “depending on watelaaility’.

4.5.1.5. Edward (Narrative 5)

Edward’s farm had access to about 400 ML of eadase and ground water for
irrigation at the beginning of the drought. Edwalsb bought another 80-acre block in
around 2006, when his allocation was “down to al3@uper cent” to give him access to
another groundwater bore. Given Edward’s accegsoiandwater, the drought didn’t
affect his farm until the ground water “startecpter out”. By 2009 “there was
virtually no groundwater available” which was unegfed as Edward would “have

backed groundwater over the dam in the hills feservoir] any day”.

Edward “didn’t want to buy any water” and wanteddet the best water use efficiency
out of the feed itself”, so he changed to “predaamnity annual pastures”. At the same
time, he moved his entire herd to autumn calving.cHanged his calving and pasture
because “you get your best bang for your buck fatew with autumn calving and
annual pastures. The new feeding system meant Hdvaar “a bit of a mad panic in
spring, with silage and stuff”. However, this waidwed by a break over the summer,
when he dried off his cows.
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Since the drought “Edward was looking for ways toduce more feed with less water.”
He bought more land with groundwater bores in &ithis. He was using on-farm
irrigation grant funding for “laser grading, autaing his irrigation system and a centre
pivot” on this new land. He was going to put in&3es of perennial pasture under the
centre pivot. Edward was also focused on “puttifigeak of feed’ away for the future”.
At the time of the interview, Edward was in processhifting his calving back to

spring, as “[w]hen he has water, spring calvintheseasiest way he can run his farm”.

Edward wanted to “take control of groundwater ie thgion” because he was
concerned about over pumping and rising salt. ldaght fixing the problem meant that
“the pumping pretty much has to match the rechar@ethe time of the interview,
Edward had entitlements for 1114 ML of groundwated 363 ML of surface water.

4.5.1.6. Frank (Narrative 6)

Drought began to impact on Frank’s farm in the 200s, when the allocations
dropped below 50 per cent. Frank was overseasfexgended period of time when the
drought began to take effect. “[H]e came back tstfalia to find there was ‘nothing
there’: no feed. ‘August was just shocking’ andrfkraold 110 head of stock in a
week.” Frank sold almost 28 per cent of his stoodr@ very short period of time. “The

decision to sell the 110 head of stock ended ugxwgmwell for Frank and his family.”

However, selling stock was not enough, as “[tjheeee at least three years that were
‘definitely buggered’, from 2007 through 2009”. Rkadecided to make “significant
changes to the feeding system so he could get thylegs water”. He dried off a
significant proportion of his pasture, maintainfiagpout 25 acres of perennial pasture
where he focused the watering”. He also convetiecentire irrigated outblock from
annual pasture to crops “because they could grove mih less water”. He started a
new feeding approach in which “the cows would gt of grass’ and some hay
during the day and at night they would only havg’h@o enable this he “started

buying more hay”.

“Since the drought Frank has a more annual-basstirfg system”, with only about 25
acres of perennial pasture in total. He now hasmaocess to water but “has seen that
he can make a similar amount of milk from an ansibaised feeding system” as he did

from his previous system. Also, “Frank finds thenss feeding system is set up now
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to be easier” because he doesn’t have to “wateia28s of perennial pasture every
seven days through the summer”. Instead, he “msilage and hay in the spring to feed

to the cows later” and then has a break from feedyxtion until the autumn.

4.5.1.7. Geoff (Narrative 7)

Prior to the drought Geoff “always had plenty ofterawith “100 per cent of his water
right plus 100 per cent in sales water”. Geoff itfead the start of his problem with
water as “around 1997, when G-MW cut back on sakgsr so that he could only get
50 per cent in sales”. From 1997, “it just slowbt grier and drier”.

At time, Geoff had a perennial pasture based systeti only around 50 acres of
annual pasture in total. Geoff's “first responsé¢h® drought [in 1997] was to dry off 30
acres of perennial pasture.” After that first y&aeoff started growing lucerne, adding
about 20 acres a year until he got up to having@6s of lucerne. Geoff also “found
that he could go through the lucerne and direditaireals” in the autumn. With the
shift to lucerne and drop in area of perennialyastGeoff significantly increased the
amount of supplementary feed he was providing twesc When this happened he
shifted to “lot feeding” the herd, which he contalto do throughout the drought.

The drought continued to worsen and by 2006 itrt'sd pushed’ Geoff into feeding in
the bail”, which Geoff hadn’t done previously besawf costs. Geoff “started to slowly
get out of lucerne from about 2007 onward” becdeskad so little water that “it
wasn’t enough to do anything with”. Geoff shiftedannuals “because he could sow
cheap annuals and cereals, cut it for hay andesdag store feed for use as he needed
it. This worked well for him given he was lot feedi” By the time the drought broke

Geoff’s pasture was comprised of 40 acres of luzamd the balance in annuals.

Even when the drought started to ease, Geoff kefeéding his cows, in part because
he “found it easier to manage and anyone could’dwa/ich helped his focus to “keep
things basic and simple and low maintenance”. Hmbehare farming and eventually

sold his cows, converting to a cropping enterprise.

4.5.1.8. Harry (Narrative 8)

Throughout 10 years of drought, which started wdléotations dropped below 100 per
cent, Harry “relied heavily on his [470-ML] dee@tebore water to keep the farm
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going”. Early on he “bought a lot of bore water”iawas “cheaper to buy and pump
bore water than to buy wheel water”. As the drowgintinued “Harry invested
$200,000 in the installation of a shallow groundevdttore which included a licence to

pump 100 ML of water”.

Harry changed the farm feeding system in respan#igetdrought. Before the drought
Harry’s farm was predominantly perennial pastunec&drought hit, Harry began to
oversow his perennial pasture with rye. He did thisughout the drought when means
that “[c]urrently, the perennial pasture ‘has ngatl gone™. As well, Harry started
sowing lucerne during the drought. “[A]t least adiof the 188-acre block was under
lucerne” still. Given the increased cost of feedmythe drought, lucerne offered
“another option for feed which didn’t take much @t When this was still not enough
to reduce feed pressure, Harry agisted more afdws than usual. “He trucked the

cows wherever they could get agistment.”

At around the same time the drought broke, Hargcided that he was going to stop
milking cows” as he had just turned 70. His sondiase been managing the dairy
business in a share farming arrangement. Sincérthgght, the pasture was still
predominantly rye, though his son was commencimgesedevelopment work through
an on-farm irrigation efficiency grant scheme, uttthg installation of pipes and risers.

It was unclear what this meant for future pastune an the farm.

4.5.1.9. Isaac (Narrative 9)

Before the drought that started in the early 200sc “never really had to worry about
water”. There was always a bit of water from a kltat they leased over a very long
term that could be transferred to the dairy bldGkat meant there was always
enough.” However, in the drought the water was tanamily sold off of the leased

block by the land owners each year, which droppedyxtion of the leased block
considerably and took away a source of water ferdidry block. Even so, early on in
the drought Isaac had enough water to “pick a fehisbest perennial pasture
paddocks for watering through the season, whilerddrmers ran out”.

Isaac had a fairly large stock of hay and silageméiccumulated before the drought.
This provided the supplementary feed for the famrthe first year of the drought.

However, supplies were depleted by the secondamithe “home stocks of hay and
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fodder were starting to matter”. In the second ysaac “just cut everything back”,
“didn’t fertilise, slash or oversow his pastureiidd[t]he tractor stayed in the shed”. He
relied on his annual pasture which he found tofaelyy good” in the drought: “they'd
just come back and were all right”. Isaac bougétnall amount of hay that he found to
be poor quality and very expensive. He also instidiéeders in the dairy, “so that he

could start feeding some grain to the cows duriiging”.

Isaac “was always ‘a little bit short of water’ @tbe drought years and tried to work
out roughly how much water he would have for tharyand ‘irrigate to suit™. Isaac
also focused on maximising the productivity of gaesture he did grow to “make it
produce a little bit more” through fertiliser usejecting the “right paddock” and right
varieties. This differed from his pre-drought agarie in which “it would just get
plonked in beforehand and what grew, grew.’

“When water went down to about 30 per cent ofemtlement, Isaac wondered ‘how
in the hell are we going to feed these cows?”” Mamg a herd of 220 milking cows
was “daunting” for Isaac. He reduced stock numbegrparking 80 cows out of the
district and culling 30 cows, which brought hisdhéown to 110 cows in total that year.
For the rest of the drought, Isaac had a morelflexapproach to his herd size. The
“amount of stock he carried changed, based onaailater through his entitlement”.

Overall, Isaac parked “three different lots of 4®0 cows” out of the district.

Since the drought broke Isaac had built up 12 n®ntrth of fodder reserves again.
Some of these reserves came out of 60 acres ahkibe recently planted. He planted
the lucerne because “the water requirements weod hower than for perennial

pasture” and he wanted to “increase the amourgaxd quality feed’ he was producing
on farm”. While he had more water again, Isaac masd his pasture management as “a
little bit different” since the drought. He usedldesting to select paddocks for
fertilising, “mainly because of the expense” otifesing when it wasn’t needed. Since
the drought, Isaac found that he was “a littleshibrt on numbers” in his herd, which he
was “slowly trying to pick up again”, because of diecision to reduce his herd size as a

drought response.

228



4.5.1.10.John (Narrative 10)

John had a 456-ML irrigation entitlement, though'ieeded about 550 ML of water in
an average year” for his pasture. This means sats was important for John. John
always “had had plenty of water” until Governmelt¢iged the water rules, making
water transferable and separated from the landhwieimptied Lake Eildon in two
years or something”. This led to “pretty tough tsheshere John had to park 50 cows
as he couldn’t produce enough feed.

The drought worsened during several low allocayiear from 2007 to 2009. John
described learning “a whole new way of farming” éese of the drought. He “learned
not to rely so much on pasture-based feed and el@¢adpurchase hay to feed the cows
rather than watering”. It helped that John “didmétve to change anything about the
farm to start feeding out to the cows” as he “alselhad a feed pad”. John milked all of
his cows during the drought, didn’t have to parik eows nor agist cows to manage

feed constraints. John did buy and sell a smallarhof temporary water.

After the drought, John oversowed his pasture b@aeksimilar balance of summer and
winter active pastures as he had pre-drought.

4.5.1.11. Keith (Narrative 11)

Drought began for Keith in 1997, when availabibifysales water diminished. Keith
was redeveloping his farm at the time and decidagsé the drought as a motivator to
redevelop faster, as he was taking pasture outoafystion anyway. “He focused on
irrigating his smaller areas of fertile pasture anoduced a lot more pasture than if he
had tried to spread the water across more land.didipthe early 2000s Keith was able
to manage sufficiently with less water. The drouggbached a peak in 2002” and Keith
had to park 40 to 50 cows for a season. From thiat pn, Keith had to work harder to
manage the drought as he “got about 50 per cemsafrigation entitlement on

average”.

“Keith had a business strategy to keep his ovehdad/n.” When the drought
worsened in 2002, Keith “started drying off the nesvennial pasture that he had
established” with the redevelopment and “focusedranving enough pasture to graze
once a day and then fed out hay and silage toa¥ws on the dry paddocks”. He fed out

“as much hay, silage and grass as he could praglutiee farm”. Keith tried to maintain
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self-sufficiency with his feed production. He “pramkd all of his own wrapped silage”,
which he started doing in 1997. Even so, Keith teelduy a small amount of hay during
the drought. Keith also “started feeding pelletthie dairy” and bought a silo for
storage of pellets.

In 2005 Keith decided to reduce his herd-size fi@ to around 130 cows. He
developed a new seasonal herd pattern over thdewextears in which he would start
with 150 cows and then start culling when “the grdsed up” to where he was milking
120-130 cows. This enabled him to keep his supphang feeding down to a

minimum.

Keith started “picking the herd number up” agaiteathe drought broke in 2009-2010.
He was back up to 180 cows. Since the droughthiwes focused on maintaining the
farm. Farm income is being invested off-farm fdnestpurposes. The amount of
investment that is necessary for Keith to focusneneasing productivity, including
building a new dairy, “is greater than the retuenwould get out of it”. As well, “he

couldn’t milk more cows and still be self-suffictamith regard to his feed inputs”.

4.5.1.12.Lachlan (Narrative 12)

Lachlan needed ‘at least 250 to 300 ML’ a seasamigate. He had an entitlement for
160 ML. Lachlan “regularly bought water on the tergry market to supplement his
entitlement” prior to the drought and “never haarablem accessing water at a price he
could afford”. Lachlan “started having difficultié®wever when his allocation was
down to 50 per cent and water went up to $100 peoht year and $500 per ML in

the following year”. Early in the drought Lachlased a salinity grant to install a
shallow groundwater bore. It cost Lachlan $10,008 gave him access to 320 ML of
saline groundwater. The water needed to be shafoliee on pasture so it was only
useful when he had an equivalent amount of susiater. Surface water “was too

expensive to buy” at some points of the drought.

Lachlan’s farm had 120 acres of lucerne and pea¢pasture, as well as 40 acres of
annual pasture. With the addition of bore waterlat was “able to maintain this
proportion of pasture” early on in the drought.dxeught progressed, over the
subsequent years, Lachlan converted more and nibis perennial pasture to annuals,

until there was no perennial pasture left. He danain his 16 acres of lucerne because
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it offered “good summer pasture for less waterfoPto the drought Lachlan regularly
bought supplementary feed which he fed out to copaiddocks and in the dairy. While
“during the drought the amount of feed he had tpihareased considerably and the
price he paid for it was much higher”, he didnaltg have to change his feeding
practices. Lachlan regularly rotated his cows adadois paddocks to feed out as it

“meant that the cows were fertilising the paddaoalksg the way”.

Lachlan sold his cows in 2009. He was “sick of wogkand not making money” and
“under a lot of stress”. However, he “made the sieai to sell the cows with the idea
that he may go back to farming again.” A couplgesdrs later Lachlan “borrowed
$250,000 to buy 120 cows” to get back into daimyrfiag. At that time he “spent a
couple of months cleaning up his pasture [and] sloalieof it, except for the lucerne, to
annuals”. If he had “a few good years of rainfalfid were “guaranteed that water was
going to be $20/ML over the next 10 years or senthe would sow perennial pasture”

again.

4.5.1.13. Matt (Narrative 13)

Matt’'s farm typically needed 40 per cent more watgch year than his entitlement,
relying on “sales” water for this extra water. Watées were “absolutely turned upside
down’ however, making sales water less readilylalée and altering how was could
be used. Matt had a drainage diversion licencethHeutirainage channel was “slowing
down” in the late 1990s, at the same time thatssakger was no longer available. Matt
also had a shallow groundwater bore, though thested to slow down as the dry

conditions were maintained into the 2000s”.

As other options for water diminished, Matt boutgrhporary water. The most he paid
was $600/ML, “just to keep some green on the faras.a mental health insurance
policy”. While he bought some water, Matt couldaftord to buy all the water he
needed. To reduce feed pressure he dropped thérber®60 to 460 cows. Matt
reduced the area of irrigated pasture that he miaed, with the area determined by the
amount of water he had each season. Matt then éed hay and grain to his herd. He
“set a rotation which included some grazing timeva#f as some time in a dry

[sacrificed] paddock” with hay.
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Matt knew that “buying temporary water to maintpasture was expensive” however
“maintaining some pasture was important...as it méaattwhen drought ended they
[were] ready to go, ‘off and running’”. Matt andshson started focusing on setting up
the farm for the future, with the son managingftren. When Matt’'s son decided to

leave suddenly this forced a change in plans and $é& the dairy farm.

4.5.1.14. Neil (Narrative 14)

While Neil had a 700 ML water entitlement, he tylig “would easily use 1200 ML of
water, because of the amount of perennial paseifeat”. However, “he would
generally get 1400 ML with ‘sales’ water”, so nebad a water scarcity problem. Neil
also had access to 200 MLs of saline groundwasgméeded shandying when used for

irrigation. The bores significantly dropped in puation through the drought however.

Dry conditions began for Neil in around 1996 or 79%hen he had to buy 200 ML of
temporary water for the first time as sales wasalided. Within a couple of years Neil
couldn’t afford to buy temporary water. However,emithe water price dropped later in

the drought, Neil did buy some water again andinaet to buy water as he needed it.

Neil didn’t irrigate his outblock at all, transferg any water to his dairy block. He then
“put in a crop, such as oats, and ‘hoped’ it warddhe to something” on the outblock.
Other than using the farm'’s irrigation allocatidteil found that with the high cost of
water “it was cheaper to buy feed in than to itéjaHe then dried off most of pasture
on the dairy block and sowed 60 acres of lucernsutmsurface drip as a more water-
use efficient feed. Neil fed his cows by settingaumtation that included a couple of

hours grazing and feeding out in a sacrifice pakidoc

When the drought “really started to hit” Neil re@dcthe herd by 100 head to a total of
220 cows. However, this reduced the farm’s cash #ad “if you haven't got cash
flow, you really can't do anything”. Neil found ththis decision “may have ‘hindered’
things when the drought ended as Neil then hathatb suilding his herd again with

limited resources”.

Following the drought, Neil “continued to maintain approach that reduced reliance
on perennial pasture because changes to the wésrand allocations meant that he

needed to ‘use water more efficiently’”. He usedusals that were oversowed with

millet “to get a ‘double crop’ for grazing” and aomued to maintain his lucerne. “While
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before the drought the pasture mix was 80 perper@nnial and 20 per cent annual
pasture, post drought the pasture mix was 65 perpsFennial pasture and 35 per cent

annual and lucerne pasture.”

4.5.1.15. Owen (Narrative 15)

Owen generally used all of the water he was alextatch year, which was 200 per
cent of his entitlement, including sales waterthia 1990s sales water declined and
water rule changes enabled water rights to be anadted. So Owen had less water but
he could “use the water wherever he needed it most”

Drought started in 2001 for Owen, when irrigatidlo@ations dropped below 100 per
cent. To manage this he focused on watering thg dlick and “bought temporary
water for the dairy farm, at times for ‘ridiculopgces™. Owen did this because he
“thought of it as a ‘one in a 100 year drought’ docused on doing whatever it took to
get through it”. Owen also “spent an awful lotrabney’ buying fodder that first year,
thinking they could ‘afford to do that for one yBaOwen spent $100,000 of his

personal savings in the first drought season.

Once Owen realised that the drought was longer-texrchanged his approach. Over
the next few years he “minimised all expenses” ‘@utl back his cow numbers by
culling heavily”. While Owen’s son was paid a wa@syen made nothing over that
period of time. However, having no farm debts gamtg the drought meant things
were not as bad as they could have been. Owen'tdid a lot of the things that other
farmers did’ [during the drought] because he ‘wasrat’ and seriously thinking about
getting out of dairy farming”. For example, he “didchange any of his pasture to

annuals and he didn’t buy a mixer wagon: ‘the espgnost didn't warrant it"™.

Several years of the same pattern “started to gétrauch” and Owen offered the
business to his son. Owen’s son decided to leavétim instead, leaving Owen as the
single source for the farm. The drought continued ‘§i]t was just a nightmare really”
as Owen tried to manage a 30 to 40 per cent aitocaDwen decided to dry off all of
his pasture and feed out grain, wheat and hayetdiéind in dry paddocks. Owen and his
wife “just bumbled through for probably a coupleyefars” and then decided to convert
the farm to beef. Beef was a lower input enterpthse enabled Owen to wind back on

his workload as he neared retirement.
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4.5.1.16. Paul (Narrative 16)

In the 1990s Paul needed significantly more watan this irrigation entitlement to the
crops and pasture. It only became a problem in 1'9@Yen water rules changed”. Prior
to 1997, “you could have as much water as you Bkdpng as you paid your water
bill”. With the rule changes Paul “started haviodgouy temporary water regularly to
ensure they had enough”. By the early 2000s, Raiddlly needed three times his
water entittement of 1050 ML, which meant Paul tagy purchased over 2100 ML a

year.

In 2002, Paul didn't get his full entitlement ftwetfirst time and described it as “a real
shock’ because they had ‘treated water as if it abasys going to be there™. He
couldn’t afford to buy the extra water he needed described how his “world came
crashing down from the point of view of water aghility, and a combination of low
milk price and high feed price”. Paul “didn't waatchange the structure of the
business” and decided to “wear the costs” of tleaidiht. He was certain that it “would
be short-lived and he wanted to be in a positioer&tne could ‘rebound from the
drought™. He “converted a lot of his perennial pas to annual pasture, which required
a lot less water” and overall “lost $500,000 intthear”. Over the next three years Paul
rebounded well, making back the $500,000 loss thase three years. He “had also
converted ‘pretty near 100 per cent’ of his dailgck back to perennial pasture,
because he ‘didn’t think another drought would reapp

When drought returned in 2006 Paul “didn’t muckuard’ and “shifted quickly back

into annuals” based on his experience in 2002.ddecbws on the feed pad with
purchased feed. Paul had a lot of alternative ssun€ feed. He used “bi-product feeds”
(e.g. waste lollies, brewers grain) and “grain olags from around bunkers” which all
“helped enormously”. Additionally, to reduce thedepressure on his farm Paul agisted

heifers to Tasmania. He was also able to sell gemeorary water for a good price.

Over that three year period of drought, from 2000&, Paul “just” made a profit. “Paul
thought that they could have kept going as it Wagy were able to manage the
drought a lot better than others were becausedbelgl change how they fed the cows.”
However, Paul new that “the farm needed a hugeinegstment in infrastructure and

enthusiasm” which he and his wife were not prepévegive. He shifted the business to
cropping.
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4.5.2. Drought as a critical juncture

Drought was a critical juncture for all 16 produs;ewhich means the current farm
production system was not able to absorb the vifitiaim water access, putting farm
stability at risk. When looking across these fampegiences, what became apparent
was that there were differences among producessdagy when drought became an
Issue. It is when drought became an issue andreshaifarm response that a critical
juncture was triggered. Some producers describedgtht beginning with the decline of
sales water in around 1997 (Narratives 7, 11 andSe@me described drought
impacting on them in the early 2000s (Narrativegi8 16). Others described problems
from drought beginning in the mid-2000s (Narrati@esnd 12) and one producer
described drought impacts in 2009 (Narrative 5jtebences here related to a couple of
factors: the different sources of drought and #renfs capacity to absorb variable

access to irrigation water.

First of all, there were different changes in cmstiances that influenced irrigation
allocations from the mid-1990s to the time of thierviews, which reflected
compounding and serial constraints that were atdeed as drought. The management
of the Murray-Darling Basin (MDB), where irrigatiomater was sourced by these
producers, changed starting in 1990. Changes to MiaBagement were necessary
because of over-utilisation of resources and diegjihealth of ecological systems (Wei
et al., 2011). Matt's narrative describes the cleang

Government rules relating to water changed as ditocgnditions

commenced. This “made life more stressful”. Ovenaith the changes

in water management, “things have absolutely tuupside down”. Matt

thought some of it wasn’t good and had concerns ‘wvater leaving the

district”. However, he also thought that it offeliedgators “versatility”

which wasn’t bad. (Narrative 13)
The decline in availability of sales water and a@sin water rules (e.g. the capacity to
amalgamate water entitlements) described by irder@es were results of policy change
associated with MDB management. This generatecgncultural drought” in which
reduced allocations were available to producers @val., 2011, p. 907). Producers
describing drought impacts starting in 1997 wergcdbing consequences associated
with agricultural drought and changing policy.
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As new MDB policies were being implemented, “metédogical drought” commenced,
indicating rainfall was within the lowest 10 pentef long-term precipitation records,
and maintained a persistent presence for a deWddeet al., 2011, p. 907). In the
context of irrigated agriculture, meteorologicabdght is manifested very clearly into
changes in irrigation allocations. This was refbelcin narratives that identified drought-
derived problems originating in the 2000s. Impatttarsome of these producers also
highlighted an earlier influence of changing watdes on their business. Within the
meteorological drought, there were differences betwyears regarding irrigation
allocations (see Figure 4.6). This difference axtbe drought years was reflected in
the narratives. For example, Paul (Narrative 18cdbed distinct drought events in
2002 and again from 2006 — 2008. Overall, drougigrged for these producers out of
different sources (agricultural and meteorologaraught) which compounded and
progressed serially through the 2000s.

Differences among producers regarding the advedtafght were also reflective of the
capacity of producers to buffer against shortfaflsurface water allocations, within
their existing water management. Having other sesiof water (e.g. shallow and deep
lead groundwater, drainage diversions and largagéodams) was one way producers
buffered against, or absorbed, shortfalls. Ovepatiducers whose typical requirements
were for significantly more water than their emtitients, and who had limited

alternative sources of water, were more exposedriable water supply.

This difference can be seen clearly by comparing &ad Edward’s experience with
drought. Paul relied entirely on surface water typically needed to find over 2100

ML of extra water each season; an amount that wige the size of his irrigation
entittement. Paul was first impacted by droughi2®2, losing $500,000 in the single
season. In contrast, Edward had entitlements fagaial amount of ground and surface
water (400 ML each). Additionally, fairly early the drought he adapted his farm to
increase his access to ground water by buying ansthall block with groundwater.
Edward found that the drought started generatimggtive consequences for his
business in 2009, when groundwater declined. Tleians the impact for Edward was
relatively short lived, when compared to Paul wad kb manage drought off and on

from 2002 onward.
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4.5.3. Responses to drought: learning and persistence

When considering the range of experiences, a stgnif finding in drought responses
was that there was evidence of learning, as predumanaged back-to-back years of
drought. In Chapter Two it was highlighted thatrteag is a constraining factor on
decision-making, with a distinction drawn betweemgke and double-loop learning
(Argyris, 1976) (see section 2.4.4.4). Given tHewance of learning to understanding

constraints on decisions, it is useful to toucteeidence of learning in the narratives.

The dominant learning practice, single-loop leaghimplies lower-order change that is
in alignment with the hierarchy of principles, goahd higher-order plans of the
business. In terms of path dependence, singlelEsping is likely to imply the
maintenance of the existing path through the reagiment of previous decisions. In
contrast, double-loop learning implies deeper timgkhat entails consideration of
errors at a higher level than single-loop learnibguble-loop learning can lead to

change to higher order plans and goals, suggeastiraiteration to the path.

Across the farm narratives there was evidence oblésloop learning in relation to
managing drought, in which producers were forcetthitak beyond their typical
approaches to farm management. John “learned ‘#éewlewv way of farming’ because
of the drought. They learned not to rely so muclpasture-based feed” (Narrative 10).
Edward describes “a learning curve” associated hatving to manage the farm when
his groundwater ran out (Narrative 5). Based omieg from his “2002 experience,
Paul ‘didn’t muck around’ and shifted quickly baioko annuals” (Narrative 16). Geoff
described explicitly that the drought altered haimought about his farming practices.

While the drought was bad, it was good for Geofthiat it made him

think about how he was farming. He tried thingsvoeildn’t have

considered 10 years ago, such as growing lucemhevheat for hay.

(Narrative 7)
In all of these examples, the producer shiftedkiihigto consider change further up the
hierarchy of plans associated with the farm. Fronmaage theory perspective, this

implies higher order plan or goal changes.

The distinction between single and double-loopre®y could be seen most clearly
within two narratives, Albert (Narrative 1) and Qw@Narrative 15), which reflect very

clearly a shift from single-loop to double-loopreiag. In these narratives, the
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producers describe their drought response in tepsstAlbert described an initial
response based on thinking “it would last a yeano’, which led to significant debt
(Narrative 1). He built a feed pad and bought edféor his cows. Owen thought that it
was a “one in a 100 year drought” and “spent arublet of money” buying feed to get

through the single year (Narrative 15).

Both of these producers identified a realisatiat this approach was not working and
decided to change tack, which entailed contempladichigher-order plans. When
Albert realised the drought was going to continaedfcided that he “had to get a lot
smarter if he was going to maintain his busineb&rfative 1). He then changed his
pasture system from perennials to annuals andlettatt a new feeding pattern. When
Owen realised that the drought was going to coetimeichanged from simply buying in
significant amounts of feed to “minimis[ing] all enses” and “cut[ting] back his cow
numbers by culling heavily” (Narrative 15). He miained this approach for several

years.

When changes are made to the farm as a resuluteltoop learning this implies
alteration to the farm path. Isaac’s narrative dbss this well:
Looking back, Isaac thinks that he “would probaiymilking 300 cows
if the drought hadn't come along and changed thg tvalooks at things.
He imagines that he would have bought some mockdad his son or
someone else would be working for him. The drowgime along and he
went a different direction than that. Whether hd fgone the right way
or the wrong way, who knows and who can tell”. Enare a lot of those
whom Isaac classifies as “good farmers” “that aregj or “getting out”
of farming now. Isaac does know that he “actuatlythrough the

drought reasonably well” with the path he chosear(htive 9)

| found that several of the narratives reflectetbgree of persistence associated with
the changes producers made in response to drdughéxample, a number of the
producers were maintaining more annual pastureceops than they did prior to the
drought (see Narrative 1, 2, 3, 4, 5, 6, 14). Frdeécribed how he “has seen that he can
make a similar amount of milk from an annuals-bdseding system” (Narrative 6). As
well, since the drought Neil “continued to maintamapproach that reduced reliance on
perennial pasture because changes to the watsramteallocations meant that he

needed to ‘use water more efficiently’” (Narratii4). Albert described an aim “to have
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a bit of flexibility in his feeding system” (Narraé 1) which was echoed by Dennis,
whose farm is “more flexible now”, which means thatcan alter pasture as needed
“depending on water availability” (Narrative 4). & bersistence of some of the
management practices following the drought sugghstgxistence of an altered path
that has been reinforced by learning and experieneethe decade of drought; hence it
supports the notion of path dependence in farmat iBhdouble loop learning has
provoked a modification to the path which is nowsing while ever it appears to be

adequate (which is reinforced by single loop leaghi

4.6. Conclusion

This chapter reflects my research process for amgjyconstraints on farms. First, |
applied an approach for characterising constraintarms by identifying intersections
between constructs of constraints (adaptation, ezl function changes). | then
established the existence of linkages betweeraritinctures and these constructs,
described as reinforcing decisions. This includeaksaeration of the dynamic and
cumulative impact of constraints defined withinnfiacontrol theory, image theory and
the value chain, described in terms of path deps®lel hrough this process | applied
the constructs that emerged to some practicalssha¢ were apparent in the narratives,
including exiting dairy production, infertility androught. Of interest now is reflection
on how useful this approach has been for charaatgrconstraints and deriving
meaningful insights regarding farm adaptation tweased variability. This is the focus

of the next chapter.
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5 Implications and conclusions

5.1. Path dependence on dairy farms

It is expected that increased variability assodiatéh climate change will require
producers to make changes to their farms (Anwat.g2013; Ash et al., 2008; Howden
et al., 2010; Nelson, R. et al., 2010; Nelson,tRl.¢ 2010). However, producers are
likely to be constrained in the choices for chaagailable to them. Revealing the
nature of such constraints will help understandrh@ications of the impacts of

increased variability for producers and policy.

My purpose in this research was to capture thenexted nature of constraints to farm
choices that arose from the accumulation and iatieraof sequences of decisions
made by farm managers; this amounted to analybm§exibility of a farm to respond

to its environment. Hence, this thesis reflectatuay of the potential for dynamic
efficiency. It was clear that tracking the histofydecisions to observe the determinants
of choices and contributions to flexibility wouldquire identification of, and analysis

of interactions among, all salient constraintsdoisions, including extant paths. The
conceptual framework chosen to do this was an iategn of ideas drawn from three
domains of theory. The first, developed from gehgyatems theory, was a model to
categorise absorptive and adaptation decisionammsfas tactical or strategic - called

‘farm control theory' for the purpose of this st{@pwan, L. et al., 2013; Kaine &
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Cowan, 2011). The second, a set of constructs Wa@oe chain analysis (Porter, 1985)
to categorise generally, and form into a hierareltiypusiness decisions. The third
encompassed all personal preferences the decis&ar(s) bring to management of
their farm, captured using the constructs of Imélgeory (Beach & Connolly, 2005).
This mix of theories was useful in enabling theniifecation of a comprehensive set of

constraints in farms.

Path dependence worked very effectively, it seerag@n approach for assembling the
constraints that arise out of the decisions of faramagers. Overall, path dependence
reflected the emergence of a constrained statestbatmed from the interaction of
constraints derived through the three theoriesn(fewntrol, value chain, and image) and
the existing path. My analysis focused on meanihg@irouping and mapping the
multiple sources of influence on decisions. Captyhierarchy among these interacting
sources was essential to proper interpretatioheaif tontribution to constraints on

decisions and to plausible and comprehensive eaptanof choices.

The approach involved the identification of conistigin the overall farm management
context that were well beyond those consideredjgregate analysis (for example, see
Berger & Troost, 2013; Hertzler et al., 2013). Tioh diversity in constraints on
decisions revealed across farms is quite unsungresnd suggests there is no reliable
basis for aggregate modelling of decision makingesponse to climate change or other
sources of secular change. Some insights probailSky far segmentation analysis with
respect to more specific issues, such as adopgearch (such as Kaine, 2008). The
results do, however, enable contemplation of aggesignplications of the force of
constraints acting over decision making with resp@secular change such as increased
climate variability and suggest that a comparasiatic analysis of responses to climate
change may provide an overly optimistic perspediweounding response capability

and timeliness.

That is, without generalising from particular coastts or sources of them, this study
indicates that path dependence is real (whichndhyaurprising), can be very
constraining and can tip the farm into a suddenlperable state. This was apparent in
the experiences of lock-in that were identifiabiéhim several farm narratives. An
example of how quickly circumstances can changebeaseen in Matt’s decision to sell
the dairy farm (Narrative 13). Matt had been inwggsin dairy upgrades and purchasing
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new land to enable his son to take over the busjmasich was associated with taking
on farm debt. When Matt’s son decided to leavefdihm, Matt had to sell the dairy
enterprise because of farm debt and the increasddoad. As well, within a week of
returning from an overseas trip in 2006, Frank (Atare 6) sold 110 head of stock
because of the immediate impacts of drought ordgscity to feed his cows. A
singular example of protracted lock-in was OweNartative 15) experience, in which
he spent 15 years waiting for a neighbour to selldblock of land, as redevelopment
of Owen’s land was impossible without expansiontiBytime the land was available
for purchase, Owen was no longer able to affordahd, due to years of declining

profit and the advent of drought.

The identified path dependence was exacerbateleyydrsistent imperative for
productivity increases in farms. At times, the assted expansion and intensification
left producers confronting circumstances where thay limited options. An example
of this was Paul's (Narrative 16) experience asgediwith his large and relatively
intensive farm. When the drought began affecting’Bd&@usiness he found that his
options for managing drought were more limited tb#rer producers because of his
large herd. He ruled out some of the practicesdtiar producers had adopted to
reduce feed pressure; namely, parking, sellingaaysting stock. This was because he
believed that these practices could result in ssrgmcialising issues when
reintroducing cows to his home herd; a consequehhaving a large herd that was
managed relatively intensively. As the drought cargd, Paul realised that, if he
wanted to maintain a profitable business, he netméygect a significant amount of
investment to continue in dairy. He didn’t wantdimthis and left dairy for cropping.
This was clearly linked to the trade-off that prodts often have to make between

increasing output at the expense of flexibility.

Importantly, constraints were identified as comiran different sources. This can be
seen most clearly in the critical junctures thaeeged associated with: opportunities or
threats in the farm, changes in market pricescpahanges, family and personal
changes as well as drought and flood. The differemt constraints led to diversity

among farms in paths and path options.

In many ways the dairy businesses could appear genemus. Broadly, the dairy
production systems were similar, comprising feeatipction and distribution, milk
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extraction, as well as herd and lactation managéen@wen the centrality of the
production system to the achievement of businegsoge, one could easily infer
considerable homogeneity across the farm busineldsegever, this would conflict
with the substantial diversity in farms that wasrfd to stem from the producer and

family.

| found producers’ objectives and perceptions, dieed in terms of principles, and
personal and higher-order business goals, were@&yminants of choices made in
relation to the farm. This was consistent withfihdings of Kaine (2008), for example,
relating to the adoption of innovations in farmbe$e objectives and perceptions were
also sources of constraints within the businessciteated and locked in different paths
associated with higher-order images. This coulddsn clearly in several narratives in
relation to principles associated with intergeneretl issues (such as Matt’s decisions
to invest in upgrading the farm for his son, ultietg leading to him having to sell the
dairy property [Narrative 13]). Farm finances walso strongly linked to personal and
family objectives, reflected in investment decisi¢for example, when Colin [Narrative
3] was under pressure to limit farm investment whenvas paying his children’s

university fees).

The diversity of paths stemming from diverse fanaihd personal circumstances means
that there is also diversity in path dependencesaciarms. Characterising the diversity
of constraints on farms requires consideratiornefttajectory image, as the source of

both personal and farm business goals.

The diversity of farm paths and path dependenegas more complex than can be
understood through static contemplation of multgerces of constraints. This is due
to the third principal insight from the researdie tumulative effect of compounding
constraints. My analysis revealed the dire consecpeethat emerged for producers
from the accumulation of impacts associated witiakgears of drought and
compounding factors of policy change and reductior@itput prices. Simply put, path
options narrowed for producers as they depletedddvfarm, personal and family
resources to manage variable milk prices and baddatk years of reduced access to
irrigation water. This implies that there are rigisncomplete and possibly invalid
analysis associated with failure to contemplatedyreamic and cumulative impacts of
constraints. In essence, lack of attention to daffendence can lead to assumptions of

244



greater flexibility than actually exists. This find was consistent with the thinking of
Thompson and Powell (1998) and O'Meagher, du Risadi White (1998) who
highlighted the importance of considering cumulagffects from multiple interacting
sources of variability in the development of Auk&iadrought policy.

5.2. What does increased climate variability mearof producers?

Much of the climate adaptation literature focusesdaptation options rather than
consideration of explicit triggers for change ( &xample, see Webb et al., 2013). This
is because the trigger is generally assumed toine snanifestation of increased
climate variability. While this is understandabferesearch to identify response options
to increased climate variability, such an appraaely lead researchers to miss other
sources of constraints that may contribute toggén for change. In my analysis |
considered increased variability in relation toestBources of constraints, which

enabled a broader conceptualisation of triggersliange.

In isolation, the potential impact of increasednate variability is concerning, as it
points to the possibility of farms becoming unveabi the face of significant shocks
associated with it. Crucially, however, threatsoassed with climate variability do not
impact farms in isolation. Threats can come fronitiple sources in a given timeframe.
For example, Paul described how the “world camsttrg down from the point of

view of water availability, and a combination oianilk price and high feed price” in
2002 (Narrative 16). Threats can also be sequeiitiés was seen clearly in the drought
experiences of producers in which back-to-backs/eddrought generated critical

junctures for all 16 producéfs

To understand the impact of increased variabilitylee farm business it is useful to
revisit farm control theory, which described thedamental capacity of farms to
manage variability. Farm stability, described inrie of the steady state, relies on the
ability to absorb variability. Absorbing variabylitelies on the capacity, within the
existing farm business strategy and repertoiradids, to adequately match the
variability that is impacting the farm. This capggas the farm’s flexibility (Cowan, L.

et al., 2013). It is composed of the ability to nfipdutput within the existing business

% This example is even more striking when considéndight of the knowledge that these producers
reflect those who ‘survived’ the drought, as oppbgethose who adjusted out of agriculture (for
example, see HMC Property Group, 2010).
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strategy (and its attendant farm production systemd)to modify input acquisition or

management, given current output intentions.

There are trade-offs associated with flexibilitye tpath dependence literature describes
them in terms of a loss in technical efficiencyd@mer, 2002; Liebowitz & Margolis,
1995; Ruttan, 1997). Flexibility and technical eiiincy are both tied to specialisation

in production, the former negatively and the lafiesitively.

There are also costs associated wihrcisingflexibility to absorb variability. This
could be seen in responses to drought describin inarratives, where producers either
incurred marginal resource cost increases to adopctal alternatives to their
diminished irrigation water (e.g. buying temporargter, buying extra feed) or costs
associated with strategic modifications to outud.(reducing stock numbers).
Through their impact on financial and other resgytiee costs associated with
modifying activity to absorb variability can reduite capacity of the farm to absorb
subsequent variability. For example, Isaac (Narea®) was able to manage in the first
year of the drought because he had substantiarésedves though, as drought
continued, these reserves diminished and Isaatohaabpt his farm in response.
Isaac’s subsequent changes included adaptatidns pvoduction system such as

installing cup removers and bail feeders in theydaind laying-off his employee.

When absorption appears inadequate in the facar@hility this indicates that the

farm business is at financial risk and that adagas required. Put another way,
adaptation is indicative of a perception by thedpieer of a failure of flexibility to
provide sufficient absorption. Adaptation is a dggon of changes made to the farm
production system structure to preserve performé@ovan, L. et al., 2013). Hence,
adaptation is made to return the farm to a stetatg,an which it is again possible to
rely on absorption to preserve farm performancés Tould be seen in the responses to
drought, such as when producers altered theirpeeduction to annual pasture and

cropping and changed their approaches to feedmbeid.

Adaptation implies costs associated with the chamgeess together with constraints that
the adaptation imposes on subsequent decisionnggiio the farm. While adaptation
may increase the capacity to absorb the currerblarinput, these costs inevitably

reduce reserves. For example, Albert’s (Narrativdetision to build a feed pad and buy
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supplementary feed early in the drought put pressarfinancial reserves as Albert
“realised that he couldn’t keep borrowing and festding out”. This removed an option
to purchase supplementary feed for his stock ipaese to a low irrigation allocation in
subsequent years. Instead, Albert had to shifideiding system from perennial to annual
pasture. Central to this response was the judgebyeAtbert that there was a chance that
low irrigation allocations would recur over a reden time frame (implying secular

change).

Beyond these costs, adaptations that increaséizeive capacity of the farm in
relation to one source of variability may have astaining influence on the capacity to
manage other sources of variability. This couldé&en in Neil's decision to install sub-
surface drip irrigation to grow lucerne as a reggoto drought. The adoption of sub-
surface drip irrigation removed some options awdddo Neil for that block of land,
unless he decided to dis-adopt the sub-surface Thig could include the consequent
inability to plant crops that he believed woulduig deep ripping of the soil and,

depending on the depth of the sub-surface systeme shallower-rooted pastures.

Another example of the potential to increase aligmrf one source of variability at
the expense of another is in relation to herd mamant. Several producers (Narrative
1,2,4,9,10, 11) adopted cow parking as a drorggponse. However, for two of these
producers (Narrative 1 and 2) cow parking led totthnsfer of diseases and viruses
back into their herd. This entailed costs assodiafti¢h treatment and loss of
production. As well, Matt (Narrative 13), as a rieee of parked cows, ended up having

to manage an outbreak of anthrax in his herd teatrmed from bringing cows onto his

property.

The climate change literature suggests that ineceamatic variability is highly likely
(Anwar et al., 2013). This will require produceosactivate tactical and strategic
flexibility more often to maintain the capacity agetely to absorb the increased
variability. More responses will be required peitwf time and this implies that costs
associated with deploying responses will increaseupit of time, possibly reducing the
capacity to continue using them. As a result, f@meple, managing the increased
incidence of drought, producers are likely to reglarger feed reserves and larger

financial reserves (for supplementary feed). Thioeigercising the farm’s flexibility,
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further flexibility can be materially diminished wh there is not sufficient recovery

time to enable replenishment of resources or resanged to deploy flexibility.

This will lead producers to adapt their farms, tjloveduced resources associated with
exercising existing flexibility, which will normallprecede the decision to adapt, will
also diminish adaptation options. For example, OsvfMarrative 15) tactical response
to purchase supplementary feed early in the droongiaint that he was unable to afford
to purchase a block of land that he had been wgitthyears to buy. Purchasing this
block could have increased his flexibility in regge to drought by increasing his
farm’s feed production. Moreover, the costs assediaith adaptation may also reduce
some farm flexibility by consuming financial resesv Overall, this implies that, at best,
with secular change in the task environment pagiedéence will not decrease and may
actually increase in farms as options diminish reigg both absorption and adaptation

responses by producers.

The practical manifestation of this can be seassunes associated with farm debt
described by Martin (2013). Martin (2013) arguedt goroducers use farm equity as a
“reserve capacity to borrow to meet cashflow nekdasg periods of reduced farm
income” (p. 122). However, negative consequenceprfafit associated with increased
variability can reduce equity and the capacityexge debts, increasing farm financial
risk (Martin, 2013).

For the producer, a consequence of these changateba conditions could be
increased psychological stress, from having to eglamore intensive or greater
frequency of change over time (perhaps never badhgto return to a steady state for a
bit of respite) (for example, see Polain, BerryH&skin, 2011). This in turn could
exacerbate pressures within the family, which canterfere with effective decision
making processes in the future. This aligns witlawlanis (1992) describes as
egocentric constraints. If this occurs, one coulicgpate that path dependence would
be completely dysfunctional approximating a stdtieaned helplessness and feeling
of total loss of control over circumstance. Prodwsel community welfare issues
would likely arise in such circumstances associatiéll poor outcomes such as mental
health issues, divorce, children leaving the farfalyn and increased incidence of

suicide.
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The multiple sources of constraints on farms gdeetidferences in paths and path
dependence, implying diversity in farms. Much & thversity among farms stems
from the producer and family as drivers of constisaon decisions. This is because
farms are micro businesses, in which the farm andly are tightly coupled. For
example, | found that farm labour and finance denswere closely tied to family
goals. Clearly, it is essential not to underestantae importance of producer objectives
for the farm, as well as personal and family goadssources of constraint which are
played out in the trajectory image of the produdée tight coupling between the farm
and family implies that there are likely to be sigant consequences for farm families
if increased variability increases pressure on $aamd that this may well have
unhelpful second-round effects by way of reducirapagement decision options and
intensifying path dependence. Within climate adamtditerature family and personal
objectives are often ignored as sources of comstoaidismissed as being outside the
bounds of research (for example, see Anwar e2@1.3). The rich diversity would
normally render inclusion very difficult, if not jpossible, in quantitative analysis but
the findings here suggest that ignoring the farmiacoupling may be a very

problematic response to that problem.

The long-term viability of a farm business is ratian the producer’s capacity to
increase productivity, through expansion and edficly, as a matter of course. This is
essentially due to the near-perfectly competithaustry context. The influence of the
productivity imperative could be seen in this resbafor example, as a source of
critical junctures. Maximising efficiency impliesdreased path dependence, as the
current path’s capacity to cope with variety desesa As the climate becomes more
variable it is expected that farms will need taaliered in ways that enable absorption
of the increased variability: farms will need tornere flexible. This was seen in
responses to the drought. A number of produceesedlttheir farms (from perennial to
annual pasture) to reduce reliance on irrigatiotemwand maintained this new
configuration because of an expectation of contiguvater availability problems into
the future. This occurred even though some produaeknowledged that (their prior)
perennial pasture-based system was the most (tadlypiefficient way to feed cows.
Producers generally have to make decisions to wéddhort-term profit maximisation
with flexibility. However, climate change may shilfiis trade-off to further emphasise
flexibility at the cost of short-term profitability
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5.2.1. Irreducible uncertainty

Unfortunately, there is a great deal of uncertaagyociated with climate change
impacts and how to respond. This could be seeanresof the responses to drought,
when producers initially responded to a ten-yeablam as though it was going to be a
one- to two-year problem. Uncertainty instils doimbtlecision-making and can
negatively influence the quality of the decisiore@8h & Mitchell, 1987). This aligns
with Risbey et al. (1999) who found that an assuompbf perfect information

“systematically overpredicts adaptive performanogarms (p. 137).

The consequences of change decisions may not alwealsown, even by the producer,
due to the emergent properties associated withdh®plex interrelationships among
farm components. For example, when Matt installeat@e dam on his farm, this led to
a series of critical junctures because of inconhldtes between the new dam and
existing irrigation system. The likelihood of unexped outcomes increases when
producers face unfamiliar circumstances that areusted in uncertainty. This is
because the producer is trying to project whethercurrent farm configuration will
achieve future objectives but is doing so with ffisient clarity regarding future states
of the environment and how this will interact witte farm. In such circumstances the
producer’s hindsight may be the only way to knoanferror was made. This is likely
to be the case with decisions made to cope withgihg variability.

The complexity of constrained farms and the inhieveicertainty about variability
associated with climate change lead to an intréetatoblem for producers in
forecasting and making ‘correct’ decisions in far@sperficially, a useful response
would be to increase farm flexibility, thereby sAcing some efficiency. Without
specific information about the anticipated chan@eduding sources, timing, extent
and interactions of changes) it is not possiblegfoducers to prepare in any other way.
However, little is known regarding what flexibilitg increase and the degree to which
it needs to be increased. In reality, the correxsner not, of decisions about farms is
likely to only be knowable in hindsight.

In this current context many producers are unlikelyndertake significant and costly
change programs on their farms in anticipatiorasktenvironment changes. It is

possible that, by the time they identify the nemdsignificant change and what that
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change should look like, they may not have the timeesources necessary to respond.
This suggests that, ultimately, more farm businesgl fail. While this may describe,

to some degree, the context of triggers for radibahge, described in terms of
transformational change in the climate adaptaitendture (Howden et al., 2010), it
offers a quite detailed and comprehensive pictéitheactual trajectories of farms that
lead to system failure or, perhaps, transformatgince the wherewithal to undertake
transformational change is likely to be uncommothasneed for it is discovered, it
also implies that, where transformational changai; this will more likely be the
result of new farm businesses than a process ofmuiamily farms significantly

altering their businesses through time. Hencestoamational change has little
meaning for understanding change in existing farfiaityns; rather, it is more relevant at
a regional or industry level. "Creative destructiomay be a more accurate description
of the process. From a policy perspective, thigeats that Government must balance
investing in research that enhances farm flexybilitcurrent farms against research into

industry and regional transformation options.

Nowhere is there evidence of, or a suggestion ditsetting changes to climate change
are occurring in farm task environments. Offsettthgnges could be, for example,
trending increases in prices, trending decreasegput costs or significant changes in
the effectiveness of climate change mitigationw&dl, evidence suggests that the
current adaptation options available can only patheliorate the impacts of climate
change on farms (for example, see Quiggin, 2007@. Juestion arises as to what this

may imply for public policy.

5.3. What does increased variability mean for poli?

The discussion above indicates quite clearly taimhanagement environment for
Victorian dairy producers is going to deterioratatemially as a result of climate change.
Suggestions that current climatic experiences istéalia are surpassing modelled
expectations for 2030 (Milman, 2014) emphasisautieertainty as to the rate at which
this may occur. Overall, the findings in this resbasuggest that path dependence is not
going to lessen. This may be the case for largesarall farms alike. The largest dairy
producer participating in this research intensifiezloperations to such a degree that
constraints limited his capacity to manage drowagitt encouraged a conversion to

cropping. This calls into question any assumptibthe undoubted intrinsic merit of
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growth in farms, per se. It demonstrates the ingmmé of increasing flexibility to cope

with increasing variability.

In the already-constrained context of farms it barexpected that increased variability in
the task environment will be as difficult, or matficult, to absorb, and that adaptation
options will be limited. Given this, short-term iatility is unlikely to be better managed
and will result in poorer outcomes for producensisibrings to light a question regarding
the appropriateness of risk management approaotedsnate variability policy, such as
that employed by government in the developmentustralia’s drought response
(O'Meagher et al., 1998; Stone, 2014; Thompson &eélp1998). This is because such
approaches are grounded in an expectation thatipeosl should be able to tolerate the
costs of variability. The ambiguity associated wattanging distributions of climate
variability can imply fundamental unmanageabilag,was argued to be the case for
financial organisations during the Global Finan€aikis (Debelle, 2010). This has
implications for the rationale for government pglas well as policy design and

implementation.

A fundamental point regarding any consideratiopalfcy responses is the need for
recognition that adaptation is local. Localnessith reference to the sources of
constraints, meaning that the producer’s contextarse Localness is also with reference
to time, as the relevance of an adaptation optidirdiffer for a producer at different
times. While there is some recognition of a needdcalised approaches to policy
support, how "local" has been defined generallyf@sncluded acknowledgement of
farm-specific constraints. Instead localness isroftamed in geographic terms, which
implies homogeneity across farm contexts due tastrg, community, or biophysical
commonalities in context (for example, see AskeBl&erval, 2012; O'Meagher et al.,
1998; Stone, 2014). Such conceptions of localnss®dnt the potential for individual

farm and family contexts to play a role in apprafgiadaptation responses.

The identification of multiple and compounding smes of constraints in farms suggests
that Government’s capacity to identify when a gatar farm business is struggling

may be difficult due to the diversity of paths grath dependence. Critical to
understanding the constrained state of farms isideration of the dynamic

relationship across the multiple sources of comgsaFor example, where policy is
designed based on shared production system chastctg insensitivity to other
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sources of constraints will mean that understandfrgpnstraints will necessarily be
incomplete. Ignoring constraints, including thainulative effect, may lead to
unexpected outcomes that lead farms to be wordbarifexpected. This can have
negative consequences for rural communities anasines.

A simple example of this can be seen in relatiotih&introduction of channel
automation in northern Victoria (Cowan, L., Murdotinehan, & Kaine, 2005;

Cowan, L., Murdoch, Linehan, & Kaine, 2006). A cangory change to the public
irrigation infrastructure, including farm outletsas undertaken at the same time as a
separate policy was implemented to reduce chareights in some channels to reduce
leakages. Irrigators then had to manage two palh@anges that influenced their
capacity to irrigate and some irrigators were fawét being left with land that they
could no longer irrigate. Distinguishing the caon$¢his outcome (channel height
versus the new infrastructure) was challengingsifiuthe newly introduced
technology and water authority in charge of thegpsn was low as a result of the

circumstances.

In this research, producers described policy chématealtered their access to irrigation
water in the mid-1990s, which clearly constraineadpicer capacity to manage the
meteorological drought that began shortly afterwag@iven that producers will already
face increased pressure, the unintended consequehpelicy may be serious. When
policy is being altered, consideration needs tdibected toward assessing unintended

constraining impacts on farms.

The diversity in paths and path dependence idedtifiithin farms implies that the
appropriateness of policies designed to assistyoserd as climate change evolves may
vary, via constraints on adaptation in paths, asljgand personal circumstances vary.
The generalisability across farms of productiorteays and related economics can be of
limited value in assessing the capacity of prodsiterespond to shifting variability in
the task environment. The heterogeneity of farmdiams that policies will vary in
effectiveness, efficiency and horizontal equity.

Thompson and Powell (1998) suggest a similar ideansarguing that policy which
does not consider the “diversity of farming systeand risk profiles” is not likely to

“lead to equitable or efficient definitions of abgity” for support (p. 486). As well,
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this thinking aligns with the findings of Askew aBtierval (2012) who found
problems, including “widespread inconsistency, abarsd normalisations”, associated

with exceptional circumstances funding for drou@ht291).

Generally, Government can address increased vigahifarms either by helping
producers manage the consequences of the impaeasialbility and/or by supporting the
development of farm responses to prepare for iseckaariability. Options for

appropriate policy responses in the context of ingifigs are offered next.

5.3.1. Helping producers cope with the consequences of irapts

In the past, Government has supported producenn@s of hardship, such as
exceptional circumstance funding in times of drdugtflood (O'Meagher et al., 1998;
Stone, 2014; Thompson & Powell, 1998). To whatexgent that Government wishes
to continue to support agricultural industries bporting individual producers, change
may be needed regarding this support. Importatiteyyulnerability of producers to the
increased risks associated with short-term vaitghdgically implies greater stress on
the need for larger buffers to manage variablegperénce. It is anticipated that
producers will need to maintain larger financiaewes in a more variable climate to
enable them to cope with the increased frequencymaf longer sequences of, periods
of low profitability. Policy makers need be mindfflthe altered demands likely to be
placed on farm financial reserves when developiatfare and other farm support

policies.

The increased level of risk that producers wilkefaath increased variability implies
that more farms will fail. Government may wish tmeider whether there is a need to
alter agricultural adjustment policies to makesaisier for producers to exit the industry

and to do so in a timely fashion.

5.3.2. Helping producers prepare for increased variability

'Farm adaptation' is defined in this study exgdidib mean the changes made to the
structure of the farm production system to rettsnfarm to a state in which variability
can be absorbed (i.e. steady state); hence, adepatefined specifically here as a
response to variability. The capacity to managesased variability relies on the

producer’s ability to adapt the farm so that ther wenfiguration is able to absorb
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greater variability. Given the diversity in farntkis implies the need for a wide range
of technologies that can be applied in differentf@ontexts. The development of new
technologies that increase flexibility is cleargntral to this capacity. The importance
of investing in new technologies is neither a newaept nor specific to climate change.

However, my findings may add some urgency to thenae of public investment.

Understanding constraints on farms is criticalédoy government programs, such as
those focused on technology development, to sugwoducer responses to increased
variability. Given the heterogeneity of constraiatsoss farms, this implies a need to
understand the relevant contexts of farms to a tegree of specificity. Ways of
analysing the relationship between farm contexttantnologies are well established
(for example, see Kaine & Bewsell, 2008). Howewgntifying the constrained state of
farms and relevant policy responses is not addiddsgsuch approaches due to the

dynamic complexity.

The heterogeneity of farms implies that researtdnithed to develop relevant
technologies as adaptation options for producerddvikely benefit from interaction

with producers to increase the likelihood thatdaldaptations being developed are useful
for producers in a diversity of contexts. This iddigns with the work of Rodriguez et

al. (2011), in which producers were engaged ircalised ‘co-learning’ modelling

process to reveal relevant decision options.

Given the costs associated with change, espeaigdlersible change, Government
programs to trial change options in similar corgextly be useful for producers.
Important here is setting up such trials to max@mmeraction with producers and
producer needs. This enables producers to aseessne degree, the compatibility
between the trial site and the farm. These triadg neduce some of the perceived risks
associated with change options. This is espediadycase regarding trials for change
options that producers can adopt through probirigindes, trialling may encourage
producers to experience double-loop learning thnaexgposure to options that might
not have otherwise been considered.

It should be expected that at times producersmalke mistakes. Importantly, however,
mistakes will occur not due to poor decision makid)because a ‘correct’ choice was

not apparent at the time a decision was made.i3 laisnsistent with the notion of
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second degree path dependence (see section 2(Bidlwitz & Margolis, 2000).
Indeed, decisions not to make a change due to tanugrfit here. Even so, there are
costs associated with such errors. Generally spgagroducers can make mistakes
which may only be resolved through reversals oadigption, which also implies cost.
In reality, producers in this research describgeeernces of spending years trying new
approaches until they found what worked for thermemage drought. Some decisions
are highly irreversible, implying a greater degoéeonstraint associated with the
decision. Other decisions, such as probing, arelyigeliberately reversible, implying

a lower degree of constraint associated with tloésamn.

Probing is inhibited by the magnitude of the chatingé is involved, or put another way,
the commitment to the change. When circumstancesipg@robing enables a producer
to test the appropriateness of change optionsaifieitm. Probing is likely to be an
important tool used by producers in learning alveldgvant options for the farm given
increased climate variability. However, given praboccurs on a single farm and is
employed by a single producer, inferring causeedfett is especially difficult. At
times, this may also diminish the capacity of thedpicer to experience double-loop

learning, by limiting the change options being ¢desed.

5.3.2.1. Capability, learning and adaptation

Farm adaptation in response to increased variahiit require capability development
as well as information about the task environmé&he study reveals, as may be
expected, that adaptation is triggered by prodreaygnition of the inability of current
responses to absorb the effects of relevant véitighihis is, in effect, the farm-level
signal of secular change so far as the produamnserned. There are some relevant
factors that influence the capacity of producenetmgnise and respond to signals

associated with capability and learning.

The close link found between the producer/familgt #re farm business reflected the
unique circumstances of farms as micro businegsedjich the producer was often a
single manager. A reality of solo management wasttie producer was often the main
source of capability to the business. | found ialgsis that capability was a
constraining influence on decisions (such as bggeton skill sets limiting

consideration of enterprise choices when leaving ¢gaoduction). This indicated that
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capability was a determinant of diversity and pdgpendence in farms. An implication

here is that changing capability may be a critiaator in altering constraints in farms.

Capability is closely linked to knowledge, whichr these producers was strongly
embedded in their experience on their farms. Algegapability required learning on
the part of the producer. Learning is inhibitedfifprmation availability and the
receptivity of the decision maker to feedback siigmathat a response is needed
(Argyris, 1976). These constraints on learning wdeatifiable in producer responses

to drought.

Some producers approached the drought as thouwgisigoing to last for a year or two,
based on their previous experience with droughhatestrating a single-loop learning
approach to managing the drought. This meant ket tarm responses were only
sufficient to cope with short-term variance in wagapply. These producers incurred
significant costs in the first year of the droughgreby altering their capacity to
manage subsequent years of drought by reducingeioeirces available to respond.
Had these producers had sufficient, accurate dadamt information indicating the
possibly protracted nature of the drought, and lveeeptive to this information, their
responses may have been different. As it was, these producers realised the drought

was protracted, they made different decisions fanaging the farm with less water.

The shift in thinking by these producers refleaedble-loop learning, in which their
previous approaches were questioned and higher-fanae plans and goals were re-
evaluated and revised. Overall, across the farmatiaes, double-loop learning was
apparent as producers described significant chaongasm management to cope with
less water. This was because the previous appregchducers relied upon as the
source of knowledge for their responses to theracted drought had been revealed to

be insufficient.

This is not intended to imply that every farm thas successfully negotiated the impact
of variability has necessarily employed double-ltegrning. Survival can also be
indicative of a farm that had sufficient tacticsatasorb variability, which would likely
signify single-loop learning. For example, Edwak(rative 5) did not identify

negative consequences associated with the dromgih2009, significantly later than

the other producers, because he had sufficienihgmwater to substitute for his surface
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water for much of the drought. While Edward did mwelly need to reconsider his
approach, thereby engaging in double-loop learrforga number of years Edward’s
farm was able to absorb the reduced access tatisigwater. It was only once his
groundwater supply dropped that change was needed.

For the producers involved in this research, thi &hdouble-loop learning during
drought involved awareness that secular changeatervavailability had occurred or
could be occurring. The drought experience sugdkatsin circumstances where
producers encounter unfamiliar experiences withabdity, beyond the farm’s capacity
to absorb the change, double-loop learning is recgdo develop appropriate
management responses. Double-loop learning retieéseoreceptivity of the producer to
the notion that change is needed and on havingadoaelevant information (such as
timely and accurate local seasonal weather dake) diversity of paths and source
constraints means that the significance of chasgeeécific to farm and farmer; the
detection of secular change from performance walidiosyncratic, although relevant
information may raise sensitivity to the possililif secular change. Receptivity and
information are clearly constraints on learning #metefore capability.

The idea that new technologies and farm manageapgmbaches will be needed by
producers is consistent with the climate adaptdtierature For example, Berger and
Troost (2013) argue that producers will need tgpagoactices “that go beyond past
experiences and involve learning, innovation and-funing” (p. 3). It is consistent

with the farm management literature (for exampbe, Kilpatrick, 2000). However, my
research offers a way to understand the role ofieg as a constraint on action. In
some research the role of single and double-loamieg has been implied but not
specifically explored. For example, Risbey et 8899) found that producers, relying on
historical data (reflective of single-loop learnjrayer current context and future
climate projections, underperformed when compavsdtidse who did use these other

sources of information (reflective of double-logaining).

Central to the discussion of receptivity and infation is the producer’s capacity to
forecast accurately the attainment of businesssggigén current context. This aligns
with De Florio (2014), who argues that the abibfythe system controller to alter the
system according to “hypothesized future environia@eronditions” is a critical factor
in system resilience (p. 5). Forecasting requinestimely identification of signals

258



(threats and opportunities) among the backgroumsen®ften, the classification of
something as a signal is perceived as such becoditsdocation in the distribution of
the history of such signals that has been expeztencthe lifetime of the current path.
However, the experience of some producers withgirbindicated that relying on
previous experiences may not lead to successfubmés, principally due to a novel
series of rainfall events. The impossibility of@axte detection of secular change by
decision makers, and the likely deterioration étast quality when it is occurring,
limits the producer’s capacity to anticipate spe@faptation needs and willingness to
re-allocate resources, particularly where this \@onVolve a reduction in productivity

enhancement.

Relatedly, the signal for change may not be cldae, to uncertainty. This was highly
influential on Dennis and Donna (Narrative 4), vdtalled in the middle of some farm
improvements when public irrigation system changese announced. Prior to GMW
liaising with them over the policy, they could rkoiow what the implications of the
policy were for their farm, if any. Moreover, theguld not establish when such a
liaison might occur. These two sources of uncetydeft them hesitant about spending
money on improvements that may not be useful inahg run. Unfortunately, after
eight years they were still waiting, with less protive land, to hear about the outcome.
This suggests that the capacity to adequatelygreepossible effects of the
manifestation of climate change is impeded by uag#y in the capacity of the farm to

cope, as a result of the uncertainty associated atiter aspects of the farm system.

A challenge here is the capacity to forecast ctipeactices in light of uncertainty
regarding the projected future. Mindful of the liations in information, consideration
of scenarios that are directly relevant to the poed's idiosyncratic context may be
useful in exposing the producer to possible futtineas may not have been previously
considered. This thinking aligns broadly with O'NRkar et al. (1998), who argue that
the use of scenario planning and analysis, coupit#deffective feedback, is critical to
supporting adaptive learning. However, my findimggply that broader scenario
planning approaches that assume relevance toatitfepntexts will be less effective

than farm-specific reflection on possible optioosthe future of the business.
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5.3.2.2. Information

Having access to relevant information is critical ilentifying appropriate responses to
increased variability. As much as possible, prodiioeed information that enables
them to identify reliable signals relevant to tHarm contexts. Central to this is
accessing accurate information about intra- aretis¢asonal variability in the task
environment. Given the uncertainty associated imitheased climate variability there
is, by definition, little of this information avaible. In this context, Government would
serve the interests of dairy farmers well by coasid) the ways in which such
information, relating both to weather and to climyas presented to producers who are
moving into more ambiguous task environments; tifi@mation value of weather data
will decline as the distributions from which itdsawn shift. Changes to the content and
manner of presentation of such information and detald help producers recognise
this.

Information that helps producers select appropresponse options, such as new
technologies, for dealing with increased variaptitould also benefit producers. While
there has been a focus in the climate adaptateraiure on identifying adaptation
options for farms (for example, see Dwyer et 02 Stokes & Howden, 2010), the
appropriateness of these options for individuahfahas not been explored extensively.
Methods for understanding the relationship betwifaem context and technologies are
well established and should be used more extendifgel example, see Bewsell &
Kaine, 2006; Bewsell et al., 2007; Kaine & Bews2008; Kaine et al.,2007). Producer
involvement in farm trials, probing and direct tedaships with extension officers may
be useful in generating information and knowledggarding change options in context.
The novel value brought here to this mundane tizuithe addition of recognition of
contextual demands related to coping with seculange. It can arguably be viewed as
another imperative to sit alongside the imperatiiveope with declining farm terms of

trade.

5.4. Implications for theory and methods

Within this research | employed a novel theoretaggiroach that enabled analysis of
the dynamic and cumulative constraints in farmss Bpproach offered a way to frame
the comprehensive sources of constraints and teettion of constraints through time
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in farms that lead to emergent states of constdaatribed in terms of path
dependence. Its originality stems from the use witipie theories across disciplines in
a way that systematically and explicitly linked fh@ducer’s values and goals as

constraints on production choices.

The approach differs from those that only consalsubset of constraints on farms as it
enabled the identification of the true breadtharistraints that producers faced (for
example, see Anwar et al., 2013; Cowan, L. eR8él13; Hertzler et al., 2013; Webb et
al., 2013).This research also differs from the carapive statics approach, often used to
understand decision options, as it injects conatd®r of interaction among constraints
and time in analysis (for example, see Hanslow.e@14; Klein et al., 2013;

Mukherjee et al., 2013; Villano et al., 2010).

Overall, the degree of dynamic complexity that wpparent in analysis of producer
experiences appeared to justify the approach uakkantin this research to consider
interrelated decisions in farms through time. Gittemultiple dimensions of
constraints identified through the application @dif theoretical domains, it is arguable
that there are fewer risks to research outcomes this approach compared to a single-
theory approach to analysis. Similarly, cross-seeti approaches to analysis that do not
enable consideration of the dynamic complexityaistrained states will likely miss

crucial insights regarding constraints.

Gathering and analysing data consistent with tiesitetical approach required the use
of methods that enabled the simultaneous codimtat across constructs of constraints
and then identifying sequences of decisions thrdumgé in farms. Given the denseness
and complexity of the data, the methods employedigeed useful insights with a high
degree of explicitness; a critical factor in thega&rch process. These methods may be
useful in other research in which comparisons accoscepts and dynamic temporal

elements are under consideration.

5.5. Applicability to other contexts

Given that variability is not an issue unique targéarms, it is useful to consider how
applicable the approach and implications are teratbntexts. The approach and

findings are largely applicable to small farm besiges in the Australian and similar
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contexts. The ability to capture with the methoel plossible differences in relationships
among constraints on farmer decisions would seeemable application across the
variety of cultural and bio-economic contexts, eirertuding subsistence agriculture.
However, the approach is resource-intensive anefiie may not be useful in its

current form for use in developing countries.

Further work would be necessary to identify itsfukeess in non-farm micro business
contexts. When conducting research into other nbasinesses (for example, owner-
operator chemists, trades firms and newsagents$jaeration would need to be
directed toward describing the value chain funajamhich may have a different
emphasis depending on business type. As well atme €ontrol theory conception of
adaptation would require reinterpretation and cauiisation within the micro
business, based on business type. The very comamirotover prices charged and
margins earned by micro businesses other than faoukl be expected to modify the
structure of system control considerably; controlld be greater as a result of the

more imperfect nature of competition.

These possible differences reflect the possibEmitarities in context among micro
businesses. Importantly, the consequences of thanag interaction of constraints that
are grounded in the personal and business objeativan individual are likely to be
persistently relevant. Given this, the implicatiashsntified in this research may be
applicable to other micro businesses, agricultana otherwise.

Whether larger farm businesses differ fundamentaltheir vulnerability to climate
change, given that one might assume that they ttaoe the same limitations as micro
businesses, is a pertinent question, particulavigrgthe common reliance on business
expansion to meet declining terms of trade, inlier &y research suggests that some of
the relevant constraints are likely to be simifdt.of the theories from which the
domains of constraints were derived are relevatargger organisations. For example,
image theory has been interpreted and appliedganisations (Beach, 1990; Beach &
Mitchell, 1990).

However, one would expect greater homogeneityrigelaorganisations with regard to
the sources of constraints, given the likely loweportance of family as a source of

constraint, when compared to small dairy farmssHtigns, somewhat, with recent
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research by Konig et al. (2013) which describesralver of differences in constraints
between family and non-family businesses. My figgisuggest that, while large farms
may not face the same limitations, they may acgdatte more constraints to
maintaining viable, larger-scale businesses irfdbe of increased variability to the

extent that scale is linked to specialisation.

Further, where larger farms have a corporate strecnd actually operate as a
corporation, the objectives of shareholders walely be profit-related. The owners of
a farm that operates as a family farm, whatevdpitsal structure, may be willing to
tolerate lower profit, where the business is suppgthe achievement of other
objectives. Capital gain, as a financial beneditjkely of weaker short-term importance
to family farms. If capital is "impatient", thiseates a stronger constraint on limiting
efficiency to achieve greater flexibility and tmsay be unhelpful in the context of
climate change. As well, the maintenance of desgsarves to better absorb more

variable returns will reduce the return on invesite

5.6. Limitations of the current research

The use of narratives as the primary source of idadaalysis represented a potential
limitation in the research as it created a potéfdramy perspective of reality to be
imposed on the data and analysis. | sought to grelaged concepts in the sequences of
events that were described in the interviews thndhg development of narratives as
second-order transcripts. This opened up the dataytinfluence. |1 sought to minimise
this influence by using low inference descriptisaduage, quotes that enabled
maintenance of the voice of the interviewee, arsligng | included all farm-related
topics in the narrative (i.e. | didn't filter oudgics). Importantly, | employed a narrative
validation process, by asking interviewees to nvieeir individual narrative for
accuracy and completeness. Fourteen of the 16robsparticipants reviewed their
narratives and were overwhelmingly supportive efdocuments as accurate and

authentic accounts of their experiences.

During analysis, the identification and coding ohstraint constructs (i.e. critical
junctures, adaptations, images and value chairtitimchanges) relied on researcher
interpretation. This was managed through the d@veént of coding rules during first
pass coding, which were followed during the seqoesk of coding to ensure
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consistency in the coding process. These codirgs tive been included in the

appendices (Appendix D).

The potential for gaps in knowledge regarding tiséohy of the farm represented
another limitation in the research. The farm exg@es explored in this research were
largely intergenerational. | only interviewed onmeéwo generations of farm managers in
this research and | was relying on each participamémory of events. Even if the
participant was the decision maker regarding deessirom 50 years ago, there were
likely to be gaps regarding recollections of eveiitss implied potential data quality
issues. A case can be made, however, that if threrdfarm manager believes that a
previous decision about the farm was made basguitular circumstances, then this
is what influences his or her perception of decisiptions, rather than any ‘objective’
assessment of circumstances. Additionally, condgahterviews with 16 producers
enabled me to assess if there were significantalaality issues that could be seen as

gaps in information across interview data. | fotimd not to be the case.

In the interviews | focused on decisions produceasle about their farms and the
influences on these decisions. Hence, the focuswaiaan decision-options that were
implicitly or explicitly ruled out by the producefhis was based on the view that data
regarding the decisions producers made was maablel especially considering many
of these were decisions made in previous decadesal the extent to which options
have not been available to the producer is reftectehe cumulative effect of the

history of farm decisions.

There were circumstances in which producers dicudss options that were not chosen
and the reason for this. Examples include AlbéNarrative 1) reasoning for not
converting to autumn calving and Paul’'s (Narratié¢ rationale as to why stock
reduction was not a relevant drought responseifor hese experiences were in
relation to fairly recent decisions (over the li@st years) and they were included in the

narratives.

| found in the research process that relationséupseng constraints were identifiable
throughout the farm narratives, though there wss tetail relating to decisions made
further back in time. If significant details regarg previous decisions matter, then

accessing other sources of information, such asrigal documents and photographs,
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to enable data triangulation would be useful, likely. Where | focused on comparing
farm experiences associated with constraint isguesured the issues were recent (for
example, drought and infertility) as this redudeel likelihood of gaps associated with
data.

The type of data and research process imposedtation on the research through the
potential for bias in analysis and interpretatidhe richness and complexity of the data
used in this research, coupled with an analytippr@ach that required identifying
patterns across cases and linkages through timelividual cases, often required
interpretation of meaning. As such there was themi@l for my biases to direct the
meaning being derived. Transparency and explictmese the key mechanisms
employed to guard against this threat to reliabilitence, through the research process
my rationale for coding and categorising data waiietly noted. The rationale has

been included in the thesis as matrix displaysitrimwthe extensive appendices.

The sampling process in this research was emplwyttget producers with a greater
than 20-year history with the farm. These produeene not intended to be a
representative sample. Hence, caution should ks tskextrapolating specific findings
from this research to another group of producehg. donceptual model, as an analytical
device for investigating constraints on farms aggponses to secular change would

appear to be of greater generalisability.

A final limitation in the research was identifiedthe analysis of linkages between
critical junctures and constructs of constrainfeuind that there was a potential to
overstate (probing) or understate (structural deit@sm at the subsystem level) specific
linkage relationships. While it wasn’t apparent hibwg could be overcome, there was
no significant indication that it influenced findjs.

5.7. Pathways for future research

There are several possibilities associated withdimg upon the current research. First,
this research was conducted within one industigni@ area. Applying the approach to
other areas and to other agricultural enterprismdadvikely add insights to this

conception of farm constraints. Second, the clinadi@ptation literature acknowledges

the existence of other sources of constraints,ghahis is generally missing from the
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models. It may be worth considering the possibiityncorporating the sources of
constraints identified here into agent-based mouglfor example, to better model
responses to increased variability. Third, it mayawrth exploring how these findings
can be used to develop modelsdarantepolicy analysis.

There are also several possibilities for furtheeegch that fall out of the implications.
A clear implication generated in this research thasneed for extension services to
work at a local level with producers to help thénmk more strategically about options
for their farms. Doing so will require intervent®that enable interaction at the double-
loop learning level. A useful approach may be titeiporation of explicit discussion
with producers about secular change in weatheemattvhich leads into consideration
of longer-term determinants of path dependencevéls consideration could be
directed toward integrating into such discussiamscepts derived from existing farmer

tools, such as the Dairy Australia “My Region” pdBairy Australia, 2012)

Strategic, double-loop thinking is critical for pitcer adaptation. Research on
identifying when producers are entering a doubtgzloycle and evaluating ways to
support their employment of double-loop learningyrba beneficial (Proctor, 2010;
Rosenhead & Mingers, 2001; Senge, Kleiner, RobBxss, & Smith, 1994). Relatedly,
there are likely to be different capabilities asatad with strategic thinking than the
typical tactical approach employed by producersgk environments that they have
been able to assume to be stable. Identifying tbagabilities and developing and
evaluating approaches for extending these capabilit agriculture would be useful.
Such capabilities could include systems thinkingd areating space for creative

thinking.

Research intended to develop adaptation optionforing would be best placed to do
so by working with local producers to develop armal & selection of adaptation
options, acknowledging that not all adaptation apgiwill suit all farms. Developing

options that producers can test through probinglikély be beneficial.

5.8. Conclusion

Overall, this research presents a picture of adutudairy farming that will be

characterised by increasing variability in the taskironment with no secular increase

266



in the ability to absorb it or adapt to it. The iagp of this will be to increase path
dependence by reducing reserves available for atilapt There appears to be an
expectation that producers need to act now by adpfiteir farms to increase their
capacity to manage increased variability and adtteward a hotter and drier climate.
Yet producers are already constrained in their ghaptions, due to path dependence
as an accumulation of constraints, particularlg assult of their encounter with a likely

manifestation of climate change in the extendedmedrought.

Expectations that producers will make significaml &holesale change to their farms
now to face unknown increases in variability in fbire are fanciful at best. In reality,
producers are adapting now to impacts of climasngk that they are encountering
now. It is these impacts that are a threat to famaspotential unknown changes in the
future. This implication, that producers respona teeed for change, such as a shock
that is negatively influencing farm performancepli®s that the triggered need has
further constrained an already constrained cap&eityhhange. Hence, some farms will

fail.

If policymakers wish, or are pressured, to assistipcers in this context, it may best be
provided through support that enables preparaBach policy support should focus on
the development of adaptation technologies to aszdarm flexibility and the

provision of relevant information, regarding intand intra-seasonal variability and
adaptation options. Central here are having infeionaeady when producers are
receptive to the need for change (i.e. when theygaestioning personal and business
objectives and higher-order business plans), amdniintenance of relationships with

producers that enable greater understanding af¢batext-specific constraints.

These findings suggest that timely preparation moli always be possible. Policy to
then support producers to cope with the consequerfaenpacts will likely be variably
effective, because of the diversity in constraihtg exist in farms. Given an increased

likelihood of failed businesses, policy to suppagticultural adjustment may be useful.

This presents considerable challenges for develogppropriate responses to support
farm adaptation to climate change. These findinggsst that support should
emphasise generating and maintaining technologiesrdormation to support the

needs of diverse farms. Government also needs podpared to respond when
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producers are receptive to this information. Tmplies a need for increased breadth

and flexibility on the part of government researmivelopment and extension services.
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