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Natural Resource Management
(NRM)

* NRM Regions of Australia typically report
their achievements as ‘outputs’ rather than
‘outcomes’

— e.g. "“2km of river frontage was fenced off from stock at
a cost of $40,000”, rather than “sediment loads in river
were decreased on average by 100kg/yr”

* Australian Government pushing for
‘outcomes’ to be reported to justify their
investment
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Addressing the ‘Outcome’

* Two key factors:

— Biophysical: “What is the likely outcome (i.e. change
in natural resource condition) from that change in
action/management?”

— Social: “What change in action/management are likely
to be adopted by land managers, and why?”

° Landsc_:ape Logic (www.landscapelogic.org.au) IS
exploring these questions.

— Water quality in Tasmania
— Native vegetation condition in Victoria
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http://www.landscapelogic.org.au/

Draft Conceptual Model for Social Drivers in
Changes in Native Vegetation Condition
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Wimmera CMA Social Survey

* Conducted by SAME social research team at CSU
* Survey completed in 2006 - 2007

* Survey data included:

— Issues affecting the seoene
property and district — Sl
— Values attached to the
property
— Level of confidence in
Current Recommended

Practices (CRPs)

— Long-term plans for the
property

— Background socio-
economic and property data
(e.g. property size, age,
occupation, etc)
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Pilot Study

* CSU study

— Generated detailed social dataset
— 503 respondents (out of 1000 surveys)

— Included information on the management of native
vegetation (CRPs)

— Data already analysed using conventional approaches

* Presented an opportunity

— Explore the usefulness of Bayesian networks in
analysing and presenting social data

— Focus discussions and Bn development on CRPs

— Facilitate discussions between integrationists and
social scientists
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Conventional Social Data Analysis

Techniques include:

— Social psychological models e.g.
* Theory of planned behaviour (Azjen, 1991)
* Conceptually map people’s expected behaviour

— Statistical approaches e.qg.
* Regression Modelling: Muttiple linear, Multiple logistic

* Other Statistics: Spearman rank order correlations, Pearson’s Chi
square, Kruskal-Wallis Rank sum

 Statistics show the strength of a relationship between two
variables, but do not account for the process understanding
(i.e. pairwise comparisons).

Bns have the potential to do both
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Conventional Analysis

Selected one Current Recommended Practice (CRP)
relevant to the management of native vegetation:
“Fencing of native remnant bushland to manage stock
access’.

CSU ran a pairwise comparison using statistics to see

which variables were significantly related to the fencing
of bushland.
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Conventional Analysis findings

Variable p-value

A higher rating to ‘native vegetation on my property provides habitat for native animals’ 4.5x 10°
A higher rating to ‘being able to pass the property on in better condition’ 6.9 x 103

igher self-assessed knowledge of the ability of perennial vegetation to prevent water 6.6 x 10*
F:lbles rising

igher self-assessed knowledge of how to protect and improve the health of native bush 2.0 x 104

reas
IInvolvement in whole farm planning 1.9 x 10-4
IHaVing a long-term plan or vision 4.5x10°
lLandcare membership or involvement 1.1 x 104
IMembership of a local commodity group 3.6 x 104
ILarger property size 2.6 x 10
[[dentifying as a farmer by occupation 1.2 x 10
Support from government 1.1 x10%
Beef cattle producers 1.7 x 10"
Sheep meat producers 2.1 x 10

ave patches of native bush N/A

MY UNIYERSITY

(& CHARLES STURT - LANDSCAPE LOGIC



Resultant Bn

Property_size

< median  50.3 jmm—
> median  49.7 :

Onfarm_income

<$50,000 91.1
>$50,000 8.87

2.85+1.8

Govt_support
yes 156mi |
no 84.4

Residence_time

0to 10
10 to 20
20 to 30

>= 30

10.2
11.8
18.6
59.3

27.7+ 11

Occupation

farmer

non farmer

66.4 jm—
33.6 - |

Local_organisations

none

commodity groups  8.56
landcare 24.3

both

PMP

yes  47.5 jmmmmi
no 52.5

1.53+0.5

Fence_bushland

\

Industry
none 14.6
lamb 8.38
beef 2.71
crop 14.7

lamb&beef 2.11
lamb&crop  46.5
beef&crop  1.23
all 9.85

3.75+£22

Knowledge
Values insufficient 63.9
- perennial vegetation  8.62
Eeg_her Lt vegetation health 15.7
abitat - 6.52 sufficient 11.7
better condition  37.6
both 41.5

Labour_time

<15hrs/wk 23.2
15-30hrs/wk  11.0
30-50hrs/wk  18.7
>50hrs/wk 47.0

44.6 £ 27

yes 37.8
no 62.2 j——

Longterm_vision

yes
no

83.3 jmml
16.7 m

1.17 £0.37

CRP
Statistically significant

Expert opinion



Populating the Bn

* Survey data used to populate Bn
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Learning algorithms in Netica

1. Counting (incorp casefile)
Tally to make conditional probability tables
1. Counting + missing data
As with ‘Counting’ but ‘missing data’ is explicitly
included as a state for each variable
1. Expectation Maximisation (EM)

Each state is initially given an even probability and
these are adjusted according to the data being
imported

Missing values are interpolated from the existing data
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Mutual informatior
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Sensitivity Analysis

Consistently sensitive

Variables
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eviewing the Bn Performance

Property_size . ?gs'de:':z_t"f‘e. Industry

- — o : : none 14.6

s ng::: igg : ——————— 101020 11.8 lamb 8.38
: — 20to30 18.6 beef 2 71

>= 30 59.3 o crop 14.7

27.7 £ 11 lamb&beef 2.11

lamb&crop  46.5
beef&crop  1.23

all 9.85
3.75+22
Occupation
farmer 66.4 ——
Onfarm_income non farmer ~ 33.6 |
<$50,000 9.1 |umim——)
>$50,000 8.87m : : :
285+1.8 Knowledge
Values insufficient 63.9
- - perennial vegetation  8.62
nelt_her 14.4 vegetation health 15.7
Local_organisations habitat 6.52 sufficient 11.7
H better condition  37.6
none 51.9 both 415
commodity groups  8.56 9 :
landcare 24.3
Govt_support both 15.3
yes 156mi !
no 84.4
Longterm_vision
PMP ——
yes  47.5 pmmmmi
no 52.5
1.53£0.5 Labour_time

<15hrs/wk 23.2
15-30hrs/wk  11.0
30-50hrs/wk  18.7
>50hrs/wk 47.0

44.6 £ 27

Fence_bushland

yes 37.8[mmm |
no 62.2




GeNle to learn the structure

Occupation

Labour_time

them

Fezidence_time o
Local_organisations

Longterm_vision

ned

Knowledge

Govt_support

Fence_bushland Propetty_size

Onfarm_incame LANDSCAPE LOGIC



Importance of expert opinion

Learned Constructed

Occupation
s e
Property_size

el ==1 %m0 1ie

> median _ 49.7 0 — Y

. - 201030 186

Labour_time >=30 593

27.7+11

.......

Local_organisations

anananan

Lorgterm_wision

Krowledo e

<15hrs,

15-30h!

30-50ht
Gowt_support S50

nnnnnnnnnnnn

Onfarm_income

i

Fence_bushland Property_size

* Ensure that the causal relationships (i.e. conceptual structure) make sense

* Enables variables to be included that were not shown to be mathematically
important. “Not all important information can be captured in a survey’.

* Example: enabled ‘the time spent working on the property’ (Labour time) to be
included which was found to be highly influential.
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Percentage likelihood

Percentage likelihood

Adoption findings using EM Bn

00, W 95.9 100, ®
O Without Govt support Bl With Govt support 0<$50,000 W >$50,000
80 1 80 1 73.5
& K 67.5
£
60 - 5 60
P
en
8
40 - g 407 325
27 = 26.5
&
20 20 -
4.1
0 L 0
Yes No Yes No
Fence bushland Fence bushland
© 100, @ 99.4
100 A . .
0 Not completed PMP Ml Completed PMP O With Govt support [ Completed PMP
80 - 80 [ Local organisations* Wl AII**
69 g 67.5
=]
=
60 T 60 54.8
452 é” 46.1
- = 40
40 31 § 32.5
&
20 20
0.58
0 0
Yes No Yes No

Fence bushland Fence bushland
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Occupation

Farmers

Occupati on |
anmer 100
non Bmer ]

Non - Farmers

O upat on
farmer o
nonfamer 100

~,

Local_organi stions — "-"Elll-h!151 I

. ! I-E r . ] ] 1

Ez::l:'n-:-:l'rty gmups ?gg ! : tabitat e
landcare 25:3 ! . better condtion  47.3 —y
bath 15 buith 384 C

Local _ongari stions

Longtermn_vision
ves S0 [—
no 160 m! ' !
FMP 116037
HEE g;g o Labsour time
- = 8bezfule 228] 0 0
Ue3f) 22 U2 15-30hrsdvk. 484) 1 1
J0-500rsdnk X307 B0
*A0hrsfwk; .2 ]
8.2 +20
Ferce_bushland
vz A2 j—
no 474 :

* 2.48% value bushland for habitat
* 60% belong to Landcare or commodity group
* 61.4% completed PMP course

* 42.6% fence bushland

nore 5.4
commodity groups 101

reither 05 my
Fabitat H5m; |
better condition 184 D
bath A ]

landcam 1.3
bath 224 ;
Lorgtemn_vizsion
yes G20
na 180m: !
X 118 £0.38
E‘;ﬁ ;g»‘i‘ o Labsour_time
. <15k & G -
18204 15-30hrsduk 232t
A-60hrsAnk 383 o 0
+S0hrsfuk T
1H9+15
Ferce_busHand
ves 202 | |
m 713 )

* 14.5% value bushland for habitat
* 24.5% belong to Landcare or commodity

group
*19.9% completed PMP course




Summary
Key Findings:

* Government support had most influence over fencing of
bushland

* Compared to non-farmers, farmers were more likely to:
— belong to a Landcare or commodity group,
— have completed a PMP course and
— fence native bushland

Analysis comparison:

* Pre-existing analysis of the survey data facilitated BN
development

* Expert opinion is very important for the development and
refinement of the Bn structure, and to interpret the results

* Compared to the conventional analysis the BN approach:
— is more explicit and open to scrutiny
— easier to communicate to stakeholders
— was useful to explore causality
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