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« Pastoralists demonstrated strong willingness to participate in biodiversity AES. = There was significant preference heterogeneity for contract

attributes. * Including motivations and attitudes as covariates improved model fit. = AES uptake can be improved if contract attributes are
negotiable. » Suasion measures are needed to increase knowledge about biodiversity.
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ABSTRACT

Increasingly, voluntary conservation programs are targeted at farmers to contribute to biodiversity con-
servation through tailored on-farm conservation activities, Such programs are part of a growing suite of
agri-environmental or payment-for-environmental services schemes, which can be an effective and ef-
ficient way of complementing the formal nature reserve system, provided they attract sufficient
participation. In countries with little or no experience with such schemes there is an absence of obsery-
able participation behaviour and the use of stated choice methods is required to inform program design.
This research employs the theory of planned hehaviour to help explain attitudinal and motivational in-
fluences on farmers' choices to participate in conservation contracts. The paper reports the findings of a
choice experiment involving farmers — more specifically pastoralists and graziers - across north Austr-
alia’s rangelands. The experiment gauged their willingness to participate in conservation contracts and
estimated the influence of confract attributes, business characteristics and personal aspects. Personal aspects
included motivations and attitudes, for which constructs were derived fromn Likert-type scales through
factor analysis. Latent class modelling was used to illustrate the various influences of motivations, atti-
tudes and preferences on stated contract participation. The findings assist in tailoring the design, negotiation
and roll-out of PES-style conservation initiatives for farmers in northern Australia to incentivise partic-
ipation. The research highlights the opportunity for paid-for private conservation on parts of large pastoral
stations and the need for contract tailoring to biediversity requirements while responding to the moti-
vations and attitudes of landhoiders and land managers. It also emphasises the key role that suasion
measures play in shaping biodiversity-relevant attitudes and consequently participation by landholders
in private conservation.

© 2015 Published by Elsevier Ltd.

1. Introduction

atic biodiversity conservation because of inadequate size and
connectivity of conservation areas, and coverage of ecosystems

The expansion and intensification of agriculture is a root cause
of biodiversity decline worldwide (Wood et al., 2000). Agricuiture
triggers fundamental changes in ecosystems, affecting in particu-
lar plant species composition, vegetation structure, soil chernistry,
and consequently the fauna depending on these ecosystem funda-
mentals, To safeguard some ecosystems and associated biodiversity,
governments in many countries have set aside land for the puspose
of biodiversity conservation and designated a system of protected
areas and national parks, thus limiting the expansion of agricul-
ture and other forms of development. While successful in the
preservation of some species at the local and regional scales, this
strategy by itself, however, is generally unable to provide system-
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E-mail address: romy.greiner@riverconsulting.com.au
1 This research was conducted while the author worked at Charles Darwin Uni-
versity, Darwin, NT, Avstralia.
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0308-521X/© 2015 Published by Elsevier Ltd.

(Margules and Pressey, 2000; Mora and Sale, 2011; Rands et al,
2010), In recent decades, some countries have started to enlist the
help of farmers in the biodiversity conservation effort, by encour-
aging and subsidising the re-creation and resteration of farmiand
habitats and land use practices that enhance biodiversity on private
and (Morris and Potter, 1995). Such agri-environmental schemes
(AES) have been particularly prevalent in Eurepe and northern
America (e.g, Baylis et al,, 2008; Primdahl et al., 2003), Conceptu-
ally, AES are payments-for-environmental-services (PES) schemes,
which have also gained widespread traction in developing coun-
tries (Pattanayak et at.,, 2010; Wunder et al., 2008).

For AES to be effective and make a discernible and positive dif-
ference to biodiversity, programs have to achieve sufficient
participation by farmers across a landscape (Merckx et ak., 2009).
It is often assumed that achieving sufficient area coverage is simply
a question of available scheme funding, based on the neoclassical
economic theory that farmers are profit maximisers and will there-
fore adopt a different land use practice or participate in an AES if

2015), dai; 10. 1016.5; gsy. 2015. 04,005
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the conservation payment is sufficiently high to compensate for re-
sulting opportunity and transaction costs, and deliver a financial
advantage.

Analysis of participation in AES in the USA, Europe, Australia and
South America has shown that the level of stewardship offered to
landholders as part of a conservation contract is only one consid-
eration influencing the participation decision {Bremer et al., 2014;
Sorice et al, 2013). Other contract features also influence partici-
pation, including duration of contracts, whether and how they
influence land tenure security and whether there is an option to
exit the contract {Broch et al,, 2013; Espinosa-Goded et al., 2010;
Sorice et al,, 2011).

Personal factors also influence participation. There have been
reparts of widespread *cuitural’ resistance by farmers to participa-
tion in AES (Burton et al., 2008; Defrancesco et al,, 2008) while
research into AES participation across Europe found that conser-
vation orientation was equaily as important as financial motivation
{Wilson and Hart, 2000). Personal factors include values, atti-
tudes, motivations and perceptions and various sacial-psychological
models and theories have been developed to explore and explain
their influence on farmer behaviour (Beedell and Rehman, 2000;
Burton, 2004; Greiner and Gregg, 2011; Johansson et al., 2013;
Reimer and Prokopy, 2014).

In Australia, AES have been offered in some regions to deliver
pricrity environmental outcomes such as biodiversity conserva-
tion and water quality protection. With sorne notable exceptions,
in particular Victoria's BushTender program (Stoneham et al., 2003),
they have proved hoth ineffective and inefficient as they have been
unable to entice sufficiently high rates of adoption of conserva-
tion practices by private landholders (Hajkowicz, 2009), One
explanation is that they ignored key adoption factors such as the
influence of non-monetary contract attributes and the character-
istics of the target audience,

There is a need for new AES to be implemented in northern Aus-
tralia, which still holds vast natural assets, including a diverse
endemic flora and fauna (Weoinarski et al., 2007b), Here, land use
practices associated with over-grazing, changed fire regimes and
spread of exotic plant and animal species are causing widespread
environmental degradation and biodiversity decline and the formal
conservation estate is insufficient to safeguard the biodiversity into
the future (Garnett et al,, 2010; Woinarski et al.. 2007b). The vast
majority of land is managed by farmers - pastoralists and graziers
- who could join the conservation effort by being incentivised to
implement on-farm conservation actions and biodiversity-friendly
farming practices {Greiner et al.,, 2009a). if AES-style conservation
programs in northern Australia are to be effective, their design needs
to be guided by a comprehensive understanding of relationship
between land use practices and biodiversity, and the factors that
influence farmers' participation in AES. Policy design that consid-
ers the personal dimensions of decision making is likely to be more
effective than policy that ignores these factors (Manner & Gowdy,
2010; Ahnstrom et al., 2009; Ryan et al., 2003).

This paper contributes to the literature on a number of levels,
it reports the resalts of empirical research to support an under-
standing of the personal dimensions governing northern Australian
farmers’ land use decisions. It tests theories about motivational and
attitudinal influences on farmer behaviour. It also reports the resul{s
of a choice experiment and illustrates and quantifies the associa-
tion between different types of farmer motivations and attitudes
and willingness to participate in AES for hiodiversity conservation.

In Section 2, the paper showcases the geographical setting of the
research and farming systems, and provides a synopsis of the lit-
erature on the role of motivations and attitudes in decision making.
Section 3 details the social survey and choice experiment con-
ducted and data analytical methods employed. Section 4 details and
interprets the research findings. Section 5 offers discussion of the

findings and concludes with recommendations for AES design in
the case study context and more generic sense.

2. Background

2.1. Geographical context: the tropical savannas of northern
Australia

Tropical savannas are grassland ecosystems with or without tree/
shrub cover and cover around 1.9 million km? of land right across
the Australian continent. Australia has about one-third of remain-
ing tropical savannas globally (Woinarski et al,, 2007b). While they
may appear relatively intact compared to landscapes in other parts
of Australia, their ecological condition and some components of bio-
diversity have widely declined since European settlement {Lewis,
2002). Land use practices, in particular over-grazing, changed fire
regimes and spread of exotic plant and animal species are causing
widespread environmental degradation and biodiversity decline
(Woinarskt et al,, 20073, 2011).

The prevalent land use system is extensive cattle grazing. The
combination of low soil productivity, seasonally restricted water
availability, highly variable rainfall and hot summer temperatures
restrict crop and horticulture production to smail pockets of land.
Grazing properties are very large, typically encompassing around
200-10,000 km? of land, and herds of 3000-30,000 head of cattle
(DAFF, 2014). The majority of these stations are family owned but
there are many corporation owned stations also, with some ag-
glomerations hoiding millions of hectares of land. Stocking rates vary
regionally between approximately 3 and 10 head of cattle per km?
and income from cattle sales and transfers typically ranges from $5
to $12 per ha (DAFE, 2014; Gleeson et al., 2012).

The existing reserve system in the Australian tropical savannas
occupies a relatively small proportion of the landscape, reserves are
discontinuous (largely surrounded by pastoral lands) and geographi-
ically concentrated in wet tropical {northern) parts. There are some
very large conservation reserves in Australia’s tropical savannas
(notably Kakadu National Park, at about 20,800 km?). However, even
large reserves are not large enough, on their own, to maintain viable
populations of many endangered species and the ecological pro-
cesses necessary to them in the long term and even the largest
existing reserves in the area are losing some biodiversity (Parr et al,,
2009; Woinarski et al,, 2010),

The principal land management too! avaitable to graziers is cattle
and principally, two types of contributions to biodiversity conser-
vation are possible, Firstly, the pursuit of the idea of a multi-
tenure reserve systems (Fitzsimons and Wescott, 2008) would see
land taken out of cattie production and managed by the pastoral-
ist exclusively for biodiversity conservation. Secondly, conservation
of many species of animals and plants is compatible with grazing
to some extent provided grazing land rmanagement respects the
needs of these species, Consequently, certain grazing systems could
be eligible for inclusion in an AES (Woinarski and Ash, 2002),

This research focuses geographically on the dry tropical savan-
nas, which are almost exclusively used as rangelands for cattle
grazing (Fig. 1), It is an area of approximately onte million km? A
successful strategy for safeguarding north Austrafia’s biodiversity
relies on conservation contributions made by the graziers and
pastoralists who manage these rangelands (Woinarski et al, 2007b).

2.2. The influence of personal factors on land use decisions

Farmers make land-use decisions not only in a business context
but also in a personal context. Economic theory stresses the ex-
trinsic drivers of decision making, in particular product prices and
input costs. The personal context refers to intrinsic motivations for
decision making (Ingrarn et al., 2013). The personal context relates

(2015, doi; 10.1016/1.£5.2015.04.005
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Fig. 1. The dry tropical rangelands of northern Australia.

to individual and social conditions in which the farmer operates,
including personal capabilities such as knowledge, skills and power,
and attitudinal and psychoiogical dimensions.

A prevalent frarnework of decision making and behaviour change
is the reasoned action approach (Fishbein and Ajzen, 2011) which
builds on the theory of planned behaviour (Ajzen, 1991). This frame-
work conceptualises a person’s behavioural intentions, and ultimately
their behaviour, a being driven by that person’s attitudes, subjec-
tive norms and perceived behavioural control (Fig. 2). There is a body
of empirical literature which illustrates that these factors indeed
play out in the conservation behaviour of farmers (Ahnstrém et al.,
2009; Beedell and Rehman, 2000; Hansson et al., 2012; Reimer et al.,
2012),

In the context of land use and land management, alternative
behavioural models account for extrinsic and intrinsic motiva-
tions by exploring more broadly how goals, motivations and attitudes
influence adoption of conservation actions. Goals, such as making
money, are usually only tools for achieving higher order aspira-
tions such as securing family lifesgyle {Pannell et al,, 2006). Ultimately,
these higher-arder aspirations provide the metivation that drive
farmers' decision making (Farmar-Bowers and Lane, 2008), These
same motivations are likely driving many farmers to be farmers in
the first place, as motivational factors strongly influence peoples’
career choices (Watt and Richardson, 2007). Again, there is a body
of empirical literature illustrating that these factors indeed play out
in the conservation behaviour of farmers (Ahnstrom et al.,, 2009;
Kancans et al,, 2008; De Graaff et al., 2008; Pannell et al., 2006;

_ ATTITUDES .
- Behavioural beliefs X
. Outcome evaluations

" SUBJECTIVE NORMS
--Nomnative beliefs X
" Motivation to comply

" PERCEIVED |

BEHAVIOURAL CONTROL
Control beliefs X
- influence of control beliefs

Kessler, 2006, Maybery et al., 2005; Torkamani, 2005; Willock et al,,
1999),

One study of particular relevance for this study is previous em-
pirical research conducted with graziers in the Burdekin Dry Tropics
region, which represents the most easterly part of Australia's trop-
teal savannas. It established that farmers’ motivation profile
significantly explained the adoption of water conservation prac-
tices (Greiner et al., 2009b). It also established that many graziers
are intrinsically motivated to look after their land and natural assets
(Greiner and Gregg, 2011). The current research tests whether this
relationship holds more broadly across the tropical savannas, and
if and how motivations and attitudes can explain likely pasticipa-
tion in AES.

3. Method
3.1. Survey of pastoralists in Australia’s tropical savannas

During April-July 2013, a survey was conducted of pastoralists
in the tropical savanna rangelands (Fig. 1). Key components of the
survey instrument were a choice experiment and questions to
establish social-psychological characteristics of pastoralists.
The number of potential research participants was estimated
to be less than 700 (Western Australia =35, Northern Territory =110,
Queensland =550) due to the generally large size of stations and
consolidation of stations into larger pastoral enterprises. A combi-
nation of participation formats was offered to maximise

BEHAVIOUR .

Fig. 2. Elements of the theory of planned behaviour (Ajzen, 1991},

(2015), doi: 101016455y 2015.04.005
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opportunities for pastoralists to participate in the research and
thereby maximise response rate and minirnise participation bias of
the sample (Wagner, 2012). This inculded face-to-face surveys of
decision makers, research meetings, and mail-out mail-return.

3.2. Choice experimental design and analysis

Choice experiments are a stated preference method and are
ideally suited to help the design of new agricultural markets such
as AES which provides stewardship payments in return for private
biodiversity conservation services by northern Australian pastoralists,
Choice experiments have been used elsewhere to inform the design
of agri-environmental and PES programs {Beharry-Borg et al., 2013;
Broch et al., 2013; Christensen et al., 2011; Espinosa-Goded et al.,
2010; Kaczan et al., 2013; Ruto and Garrod, 2009). Very few and
only locality-specific choice experimental studies with pastoralists
and graziers have been conducted in northern Australia (Adams et al,
2014; Rolfe and Windle, 2003) and consequently no comprehen-
sive understanding exists of how the north Australian pastoralists
may engage with such programs to assist landscape-scale biodi-
versity conservation efforts. To explore the behavioural intentions
of pastoralists and fill this knowledge gap. a choice experiment was
designed and implemented {Greiner et al.,, 2014}

There are a range of design decisions to be made, in particular
relating to the expected make-up of the utility function, statistical
properties of the experimental design, likely model to be used for
data analysis and number of choice tasks, attributes and attribute
levels defining an alternative, number of alternatives defining a
choice, and response mechanism (Bliemer and Rose, 2011; Hoyos,
2010). All design decisions ultimately influence the results of chaice
experiments and resulting recommendations. A good design is able
to explain more of the observed variance and minimises the sto-
chastic element. A detailed deliberation of all choice design
considerations and decisions relating to the discrete choice exper-
iment for this study is given in Greiner et al. (2014). Table 1 offers
a summary of other key choice design elements.

Attributes and attribute levels were determined in a multi-stage
process involving literature review, expert and industry consultation,
and pilot testing. The final experiment is summarised in Table 2, The
range of stewardship payment levels was guided by historical data about
the land productivity of the tropical savannas, in particular the value
of cattle sales per hectare during 1992-2011 as derived from farm survey
data (ABARES, 2012) and industry comment,

The experiment adopted a Bayesian D-efficient design (Sindor
and Wedel, 2001; Blierner et al., 2009; Bliemer and Rose, 2013). Priors
were estimated from results of a pre-test of the DCE. The design
was optimised for random parameter logit (RPL) modelling of choice
data. A final panel design was generated with 24 choice tasks being
blocked into four versions of six choice tasks, Each choice task con-
sisted of three contract alternatives and a ‘none’ option te mimic
the voluntary nature of conservation contracts. Respondents were
asked to pick their preferred option (‘1st preference’} and subse-
quently indicate the least preferred then second preferred option
in any given choice task. Table 3 provides an example of one dis-
crete choice task with the 1st preference question only as the analysis
shown here is restricted to the sub-set of 1st preference data, which
has been showi to yield superior model results compared to the
fully ranked data {Greiner, 2015).

3.3, Motivational and attitudinal constructs

To explore whether antd how personal factors may influence the
decision to participate in an AES, many choice experiments ask social
and attitudinal questions and relate the answers to choice proba-
bility. Typically, ordinal scale responses to single attitude questions
are chosen as psychclogical variables, as has been done in earlier
analysis of this survey data (Greiner, 2015) to illustrate attitudinal
influences on choice. However, a more systematic elicitation of psy-
chological factors and elicitation of factors is preferable, which
increases validity, reliability and precision of concept estimation (De
Vaus, 2002; Francis et al,, 2004},

To establish motivations, respondents were presented with a
Likert scale of goals, or “‘motivation items’, which they rated on a
five-point response scale in terms of their importance to them.
The list was an extended list of items from Greiner and Gregg (2011).
To establish attitudes towards biodiversity, respondents were pre-
sented with a Likert scale of statements capturing opinion on a
range of matters relating to biodiversity, including matters of per-
sonal preference, knowledge of species, and perceived relationships
between biodiversity and grazing, their ability to influence biodi-
versity and social norms about biodiversity conservation exerted
by family and peers. Respondents were asked to rate their agree-
ment with each statement on a five-point bi-polar response scale
in terms of their level of agreement or disagreement with the state-
ments 1 = strongly disagree, 3 = neither agree nor disagree,
5 = strongly agree.

Table 1
Summary description of the choice experirsental design.
Design elements Expression Explanation
Conceptual construct Willingness to accept WTA provided construct validity as farmers have property rights over their land and contracts ask them to

give up elements of those rights in return for recurring payments.

Response format Best-worst scaling

Compared to 'pick one’, best-worst scaling delivers a full ranking of all alternatives contained in the

choice task. Ranking was achieved through sequential identification of ‘best’, 'worst', and ‘second best’

alternatives,
Three alternatives
plus ‘none” option

Kumber of alternatives

Three contract alternatives were offered plus 2 ‘none’ aption to ensure conceptual validity of choice task
given that participation in contractual biodiversity conservation was voluntary.

Generic contract options were offered to focus respondents’ attention an trading off contract attributes,
Atiributes were developed in consultation with the pastoral industry and confirmed through pilot testing
and pre-testing, Attributes defined the hypaothetical conservation contracts in terms of the conservation

requirement and its impact on cattle production, conservation payment, contract length, flexibifity and
monitoring arrangements, Ateribute details are shown in Table 2,

Labeiling of alternatives Unlabelled
Numkber and types of Five
attributes
Number of choice tasks Six
per respondent

The final design included 24 choice tasks, which were blocked into four versions of six choice tasks each,
Each survey contained one block, j.e. each respordent answered six clioice tasks. Blocks were assigned

randomiy. In the pre-test, respondents answered two blocks each,

Statistical properties Bayesian d-efficient

Compared to arthogonal designs, efficient designs lead to smaller standard errors in madel estimation at

smaller sample sizes. Medified Federov algorithm was used, which does not force attribute-level balance.
D-grvor criterion was used to optimise efficiency of the experimental design. The design was updated
following pre-test of the survey with priors derived from pre-test choice data. The Bayesian D-error for
the final design was 0.0716, Design was optimised for cheice data analysis with RPL.

(2015), doi: 10. l()[é.fj agsyzms 04.003
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Table 2
Contract attributes, attribute levels and explanation.
Attributes Levels Definition and other relevant details
Conservation 3 levels; The conservation requirement expresses the environmental service to be remunerated. Focus is on broad-scale
requirement Short spelling biodiversity conservation by removing cattle from the contract area either completely for the duration of the contract
Long spelling period or temporarily {i.e. ‘spelling’ the contract area every year} during times when biodiversity is particularly sensitive
Total exclusion to grazing. Defined relative to cattle grazing and associated opportunity cost,

SHORT SPELLING: Exclusion of cattle for short periods each year depending on biodiversity need, e.g. dufing nesting
season of brelga (Grus rubicunda). There is no reduction in cattle production associated with shert spelling. Short spelling
is the base level for this contract attribute.

LONG SPELLING: Prolonged spelling of contract area each year, e.g. wetlands or riparian areas ate spelled during entire
dry season, or grassland sepporting Gouldian Finctes {Erythrura gouldiae) is spelled during wet season and until after
grasses have seeded. This may result in up to 50% reduction in cattle production from the contract land.

TOTAL EXCLUSIOR: All cattie are removed from the contract area (‘focking up country®), resulting in zero cattie production
from that land. Fences need to be maintained. Weed and feral animal control need to be conducted. Stray cattle must be
removed from contract area every year. A burning regime may have to be implemented to achieve desired biodiversity

outcomes,
Annual 6 levels: $1, 32, 54,98,  The contract stipulates and annual per-hectare conservation payment. The value shown is for year 2013 and the payment
conservation $16, 832 [$ perhaand  is indexed far the duration of the contract period, i.e. adjusted for inflation,
payment year]; The payment does not cover fixed costs: necessary infrastructure is paid separately and up-front.

Note; To enhance respondents’ ability to assess the conservation payment in the context of their cattle enterprise, their
business situation was established and an indicative value of per-hectare income from cattie production was derived.
Respondents were also prompted to consider the cost implications of each of the conservation reguirements - e.g, cost
savings associated with running a smalter herd or additional costs feral animal control action - and risk dimensions - e.g.
accumulated biomass exacerbating fire risk and therefore reguiring controlled burning.

Contract length 4 levels: 5, 10, 20, 40 No perperual arrangement or covenants (when conservation requirements are registered on the land title) are considered.

years If property is sold, the contract transfers to new owner unless hefshe chooses to discontinue,
Flexibility 2 levels: Flexibility/No  No flexibility: Standard contract with fixed contract conditions, Penalties may apply if conditions are viclated. Base level.
fexibility Flexibility: Farmer has the right to negotiate a 1-year suspension of the contract in ‘exceptional ciccumstances’ and, if

suspension is granted, graze the contract area during specified exclusion periods without incurring a penalty. Maximum
frequency 1 in 5 years. Mo conservation payment received during that year.
Menitoring 2 levels: ExternalfSelf  External monitoring: The administrating agency undertakes regular monitoring or contracts an independent provider for
{conducted by) the task, Base level,
Self: The pastoralist undertakes the monitoring but random spot-checks are conducted to validate resolts of self-
monitoring. Each year the reports of 25% of program participants are validated.

Exploratory factor analysis was conducted of motivation Likert 2001). In addition, oblique rotation was performed to confirm the
scales to uncover latent variables and constructs and to reduce the factor construct while allowing for the possibility of correlated
number of variables (Hair et al., 2010). Case-wise deletion of missing factors. Factor loadings by items of 0.55 are deemed significant for
values was applied. Orthogonal rotation of factors was used. From a sample size of 100 respondents (Hair et al., 2010). An iterative
the suite of orthogonal approaches VARIMAX rotation was used to process was adopted to determine the appropriate number of factors
achieve clear separation of factors (‘varimax normalized'; STATSOFT, and the variables to retain in the factor model, This yielded a factor

Table 3
IHustration of a discrete choice task.
Biock B Option A Option B Option C None
Chaice situation 2
Conservation requirements Cattle exclusion for prolONGed  TOTAL exclusion of cattle + TOTAL exclusion of cattle +
periods; up to 50% loss of active management for active management for
cattle production biodiversity outcomes biodiversity outcomes
Annual payment ($/ha) $8/ha $32/ha $16/ha
Contract length (years) 10 years 40 years 5 years
Flexibility of conditions Flexibility No flexibility No flexibility
Monitoring conducted by Self (25% random spot-checks)  Self (25% random spot-checks)  External
Which option would you choose? O O O o
Q2: Which is your least preferred option? O O O O
Q3: Which is your 2nd preferred option? O O O O

0% 10 20 30 40 50 80 70 80 90 100%

Q4: How certain are you of the choice you made i | | | | | i | | | j
in Q17 Please indicate % certainty on the scale,

Level of certainty

If you chose A, B or C in Q1, please continue to Q4. If you chose ‘None', please go to next page.
Q5: How much land would you offer to subscribe Hectares{Acres

Q4 to the program? (rminimum 400 ha/1000 acres) {Alternatively: % of property area}
Q6: How did you determine the size of land area?
Q7: What type of land is this?

i_ Q8: Indicatively, how much up-front infrastructure  km fencing
0 investment would be required to implement Number of new watering points
your proposai?

Please cite this article in press as: Romy Greiner, Motivations and attitudes influence formers’, willingness to pamctpate in bmdwemty conservauun contracts, Agncu.ituml Systems
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model and estimated factor scores for each respondent. Factors were
scrutinised to ensure they met criteria of conceptual validity, con-
sistency and reliability as per Hair et al. (2010). All factors had
etgenvalues >1 to ensure the factor contributed to the explanation
of variances in the variables.

Confirmatory factor analysis was also employed to verify factors
where theory as to the latent structure of a Likert scale was avail-
able from the literature. For example, the Likert scale measuring the
importance of a goals that graziers may want to achieve was tested
against three motivations factors, which have been shown to in-
fluence adoption of conservation land-use practices in other studies
{Greiner and Gregg, 2011; Kautonen et al., 2013). Chronbach’s alpha
is reported as an estimate of internal consistency of the factor con-
struct and reliability of the scale. A value 0.7 indicates that the scale
is reliable {De Vaus, 2002}. Factors were labelled to (i) reflect con-
structs that had been previously identified in the literature or (if)
provide interpretation and meaning of the underlying construct
defined by the grouping of variables,

For secondary data analysis including correlation, muitiple re-
gression analysis and econometric modelling, the factor scores were
treated as independent variables. For the purpose of multiple re-
gression analysis, factor scores were also treated as if they were
continuous and normally distributed, consistent with Dieckhoff
(1992), Clason and Dermody (1993) and Carific and Perla (2007),
The alpha level for interpretation of statistical significance was set
at 0.1, Significance is reported at the p<0.1 (*), p<0.05 {*") and
p < 0.01 (***) levels. Exploratory factor analysis and regression anal-
ysis were conducted in Statistica 7 (STATSOFT, 2001), Confirmatory
factor analysis and correlation analysis were conducted in Free Sta-
tistics Software (Wessa, 2012).

3.4. Choice data analysis

Protest respondents were identified and eliminated from the anal-
ysis. As each survey contained muitiple choice tasks (Greiner et al,,
2014), panel specification of the choice models was necessary. Panels
were unbalanced because some respondents did not complete all
six choice tasks and respondents who participated in the pre-test
and completed 12 choice tasks were included in the full sample.
The analysis was done on the 1st preference data, which have been
shown to yield superior models compared to the fully ranked choice
data (Greiner, 2015), Missing covariate values were mean substi-
tuted to retain all choice observation in the analysis. Data analysis
was conducted in NLOGIT® 5 software (Econometric_Software_Inc,
2012).

Random pararneter logit (RPL) and latent class (LC) models are
constructed as these are appropriate for situations with signifi-
cant heterogeneity of preferences. RPL is a mixed multinomial logit
model, which relaxes key assumptions constraining the interpre-
tation of a muitinomial logit model, namely (i} IID - i.e. that
unobserved effects are ‘extreme value 1' distributed, independent
and identically distributed, (ii) independence of observed choices
and (iii) homogeneity of preferences (Hensher et al., 2005). RPL
models thus take into account heterogeneity of the parameter values
among respondents. Compared to multinomial logit models, they
are therefore behaviourally more appropriate and more policy rel-
evant underpinned (Jaeck and Lifran, 2014; Mariel et al,, 2013; Marsh,
2012; Schulz et al., 2014). Strmulations are required in RPL. modeis
to approximate parameters as preference coefficients are not di-
rectly observable, Parameters were estimated using 1000 Halton
draws. AES contract attributes were assumed to be normally dis-
tributed (other distributions were explored but not found to improve
models), with the exception of the monetary attribute, which was
fixed. Attitudinal and motivational factors were included as non-
random covariates,

To profile different types of respondents in relation to hetero-
geneity of preferences in the context of rnotivations and attitudes,
latent class (LC) models were also estimated. To that effect, attitu-
dinal and motivational factors were included as class-defining
variables (Lanza et al,, 2013; Morey et al,, 2008), LC models assign
respondents inte behavioural groups or latent classes, thus ac-
counting for different preferences or different types of decision
makers (Beck et al., 2011). Preference and covariate profiles are
assumed to be homogenous within each latent class but differ
between classes (Colembo et al., 2009), In terms of determining the
best number of classes to report, model fit was considered on the
basis of quantitative measures, in particular the Akaike Informa-
tion Criterion {AIC) and Bayesian information Criterion (BIC), both
of which give measures of model parsimony (Magidson and Vermunt,
2004), Smaller values are preferred, along with qualitative aspects
relating to parsimony and interpretability of the resulting class pro-
files (Beck et al., 2011; Nylund et al., 2007),

4. Results and interpretation
4.1. Descriptive summary of respondents

The survey yielded 104 valid responses. Responses captured ap-
proximately 15% of the estimated sample frame with good
geographical coverage and representation of the pastoral industry
(Table 4),

4.2, Motivational and attitudinal items and factors

Among motivation items, stewardship and lifestyle goals were
consistently rated as being more important than economic/financial
and social goals (Tahle 5), Scores for motivational items were tested
for potential differences between respondents from family owned
and corporation owned enterprises. Corporate respondents scored
significantly higher for items “follow head officefowner directive”
and “maximise company profit” (p <0.01) and also for “be among
the best in the industry” (p < 0.05), meaning these items were more
important to them. They scored significantly lower for item “raise
family on grazing property”.

Exploratory factor analysis was conducted of the motivation items
to find underlying motivational constructs. The hypothesis was that
a 3-factor structure similar to Greiner and Gregg (2011) would be
found, Indeed, an identical 3-factor model presented the most par-
simonious factor solution. The model explained 53% of observed
variance, The three factors were labelled ‘lifestyle and steward-
ship motivation', ‘financial{economic motivation’ and 'soctal
mativation’. Table 5 shows the factor loading matrix, Cronbach's alpha
values confirm the reliability of the factors,

Exploratory factor analysis was conducted of the statements re-
lating to biodiversity based on agreement scores. A 5-factor model
provided the most parsimonious solution and explained 61,3% of
variance (Table 6). The factors covered on intrinsic attitudes, nor-
mative beliefs about what caused biodiversity decline and the role
of grazing. The model identified a separate factor (Att-F3) describ-~
ing observations and perceived behavioural control - albeit with
a low internal reliability score.

Additional attitude measures were alsc generated to comple-
ment this factor model. As a measure of normative influences exerted
by family and peers, mean agreement score for the statements “Other
pastoralists tend to think that protecting biodiversity is important™ and
“People who are important to me think that protecting biodiversity is
important” was calculated. This construct was labelled “Peer influ-
ences”. The perceived effectiveness rating of “payments for
environmental services programs, such as that explored in this survey”
was taken to be a measure of attitude towards the policy instru-
ment and labelled “Attitude towards PES™.

€2015), doi: 10,1016/ agsy.2015.04.005
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Table 4
Summary statistics of research respondents.
Variable (unit} Measure/Category label Value
Property size (km?) Mean 2411
Median 775
Minimurn 18
Maximum 16116
Total 250,750
Herd size {head) Mean 15,925
Median 7000
Minimum 50
Maximum 110,000
Total 1656200
Stocking rate {head/km?) Mean 89
Median 8.1
Standard deviation 4.9
Minimum 0.8
Maximum 228
Profit of the beef enterprise in 2011/12 (% of respondents)
Large profit 7%
Small profit 36%
Broke even 21%
Small loss 17%
Large Toss 20%
Respondent’s role on the property (% of respondents)
Owner-Manager 62.1%
Employed manager 26.2%
Other 11,7%
Gender of primary respondent (% of respondents)
Male 81.6%
Age of pritnary respondent (% of respondents)
<30 years 5.8%
30-39 years 24.3%
40-49 years 26.2%
50-59 years 25.2%
60 + years 18.5%
Business structure (% of respondents)
Farnity owned BO.8%
Corporation owned 19.2%
Length of current property ownership (¥ of respondents)
<5 years B.7%
5-9 years 11.7%
10-19 years 26.2%
20-39 years 29.1%
40 + years 243%
Membership of industry/NRM organisation{s) (% of respondents)
Yes 76.7%
Previous participation in a formal conservation program (%)
Yes 32.7%
Table 5

Three-factorial motivacion mode! based on importance rating for motivation items,

Pairwise correlation analysis was conducted between all moti-
vation and attitude factors and the normative score, Mot-F1 was
found to be positively corretated with Att-F1 (r=0.468, p <0.001,
n=92) and negatively with Att~F2 {r = -0.1921, p=0.067, n=92) in-
dicating that respondents with higher stewardship motivation also
attributed higher intrinsic value to biodiversity and were less in-
clined to blame biodiversity decline on causes other than grazing.
Mot-F2 was positively correlated with Att-F2 (r = 0.1949, p = 0.063,
n =92) indjcating that respondents for whom financial goals were
more important tended to blame biodiversity decline on causes other
than grazing. Social motivation was negatively correlated with Att-
F4(r=-0.3143, p = 0.002, n = 92) indicating that respondents with
higher social motivation thought they knew less about the biodi-
versity on their farms. The normative construct score was positively
correlated with Mot-F1 (r=0.3152, p=0.0014, n=100) and Att-F1
{r=0.2781, p = 0.0067, n = 94) indicating that high intrinsic values
of biodiversity and intrinsic motivation for biodiversity conserva-
tion were associated with a social setting that supported the notion
that biodiversity was important.

4.3. Choice modelling results: influence of motivations and attitudes

A number of models were run to establish whether and how at-
titudinal, motivational and normative factors influenced stated
participation in biodiversity contracts. To that effect, discrete choice
models were run which included the facters as covariates. Factors
were included provided they were relevant predictors of behaviour
under the TBP and rnotivation frameworks. Atf-FI was excluded
because it measured the same construct as Mot-F1. Other correla-
tions between factors were specified in the models.

The RPL found that all contract attributes other than Monitor-
ing significantly influenced contract participation. It alse confirmed
that, as expected (Greiner et ak, 2014), all contract attributes dis-
played significant heterogeneity of preferences (Table 7).

The significant heterogeneity of preferences means that average
attribute parameter values, while giving an indication of the pref-
erences of the industry as a whole, mask the significantly different
heuristics that farmers apply when considering contract options.
This finding vindicates the decision to use RPL instead of MNL mod-
eiling for discrete choice analysis,

Mean Motivation F1 Motivation F2 Mativation F3
item (MOT-F1) {MOT-F1) (MOT-F1)
score Stewardship and Financialfeconomic Social motivation
lifestyle motivation mativation

Look after the natural assets of the property 4,55 0.800

Pass on land in good conditicn 4.58 0.795

Enjoy life and work on the property 457 0.736

Safeguard the property’s natural assets 443 0.724

Improve resource/land condition 429 0.706

Look after cattle 4.65 0.647

Protect the environment 431 0.645

Get satisfaction from living and working on the land 4.60 0.642

Produce high quality cattle 4.40 0.548

Earn a high income 34 0,727

Maximise company profit 4.04 0.596

Maximise cattle production from the land 4.01 0.669

Run a profitable business 4.43 0.616

Build up Jand, wealth and assets 3.93 0.566

Maximise Jand/property value for the time of sale 3.49 0.540

Raise family on a grazing property 372 0.732

Step in ancestors' footsteps 225 0.592

Produce beef to *help feed the world’ 389 0.687

Eigenvalue of factors 5.85 202 166

% of total variance explained 325 112 92

Cronbach's alpha 0.876 0.688 0.56

(2015), doi: 10.1016/].4g5:2015.04.005
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Direction of attribute influence was consistent with economic
theory, which higher payments, shorter contracts and more flexi-
bility significantly increasing the likelihood of participation while
higher conservation requirements — and associated opportunity costs
- reduced likely participation. There was a (non-significant) pref-
erence for external monitoring over self-monitoring, which of course
generates additional transaction costs for farmers.

The ASC was positive and significant meaning that there were
significant unexplained influences on choice and preferences towards
the ‘none’ option, which could not be explained by the variables con-
tained in the model - despite the inclusion of attitudinal variables,
This was expected as the model did not include any business and
social variables so as not to confuse the focus of this analysis on
attitudinal and motivational influences. The influence of other factors
is analysed elsewhere (Greiner, 2015).

WTA estimates for the choice attributes and ASC were calcu-
lated as the negative of the ratio of each attribute coefficient to the
price coefficient. Confidence intervals were estimated using the
Krinsky and Robb (1986) procedure based on the unconditional pa-
rameter estimates and applying 1000 simulations with the RPL
model, based on Halton draws, to calcuiate the confidence inter-
vals in this procedure.

Of attitudinal and mativational covariates, few showed signifi-
cant influences. Mot-F1 was significantly (p < 0.05) and positively
associated with choice probability, meaning that respendents with
higher factor scores for Stewardship and lifestyle motivation were sig-
nificantly more likely to participate, Similarly, a favourable Attitude
towards PES was associated with a higher likelihood to partici-
pate. On the other hand, Peer influences had a significant negative
correlation coefficient (p < 0.01) meaning that social pro-biodiversity
pressures were negatively associated with participation, pointing
to a counter-intuitive influence.

Latent class models were subsequently run to explore and explain
the preference heterogeneity and hopefully explain it in the context
of attitudes and motivations. To that effect, covariates were in-
cluded as class-defining variables. Two, three, four and five-class
models were run, all of which resulted in valid models. The model
fit for different class numbers was compared on the basis of various
criteria of model fit (Table 8). On the basis of McFadden pseudo
R-squared, AIC/N and BIC/N, the RPL performs better than the 2-class
LC model, though its predictive power is much lower.

The AIC/N indicator suggests the 4-class model for best parsi-
mony, the BIC/N indicator suggests the 3-class model. After
consideration of the narrative provided by both models, the 3-class
model was chosen (Table 9).

The three classes were of similat size, with class probabilities
ranging from 30 to 36%. Among contract attributes, Stewardship
payment, Contract duration and Flexibility were significant for all
classes, indicating the central role of these attributes in respon-
dents' utility function and decision making though they were traded
off differently, e.g. Class 1 had a much higher time preference ($1.42
per ha and year). Classes 1 and 2 associated significant dis-utility
with Total exclusion of cattle as a conservation requirement com-
pared to the base level Short spelling. Only Class 2 associated a
significant level of dis-utility with Long spelling. In terms of the con-
servation requirements, this indicates that overall pastoralists do
not seerm to distinguish much between different lengths of cattle
exclusion as long the as the contract area can be grazed for part of
the year. This interpretation is also supported by the smatl mone-
tary difference established in the RPL (Table 6).

The ASC parameter estimate was positive and significant for
Classes 1 and 3, indicating that respondents with a high probabil-
ity of affiiation with these classes had a significant tendency to
choose the 'none’ option over the contract alternatives and that
choices could not be fully explained by the observable variables in-
cluded in the model. The ASC was non-significant for Class 2, meaning

1.145
8.18

nja

Acknowledgement that
0.873

grazing contributes to
biodiversity decline

Attitude FS
(ATT-F5)

Attitude F4

(ATT-F4)

Knowledge

of species

—0.867
1239
8.85

nja

Personal observation
.158

Attitude F3
and ease of on-farm
biadiv. cons.

(ATT-F3)

0.662
—0.713
-£.738

44
10.29

Attitude F2
(ATT-F2}
Mental modet: Other
causes of decline and
other salutions

0.792

0685

0.685

0.554

2.026
14.47

0.639

Intrinsic motivation
for biodiversity
conservation

Attitude F1

{ATT-F1)
0.827
0.719
0.650
0.635
0.614
2727

1948
0715

Mean
item
SCOTE
4.52
419
435
4,34
412
3.50
2.89
4,06
2.86
192
2381
335
298
2350

nataral assets on hisfher land, This includes corporate-owned stations
Abundance of certain native animals is an indicator of the health of the country

Grazing plays a minor role in biodiversity decline compared to other pressures

Statetory duty of care is sufficient to prokect bindiversity

and other natural assets on the property

As a landownerfiand manager, 1 have an obligation to look after the native biodiversity
Caring for iodiversity is important to me personally

Every pastoralist has a moral responsibility to look after the biodiversity and other
Feral animals and plants pose a greater threat 1o native biodiversity than grazing
Current National Parks are sufficient to safeguard biodiversity of the savannas

1 have noticed a decline of native animals and plants on my property

Protecting endangered species on my property is easy
It is relatively easy to safeguard native biodiversity on my property

Fknow the names of ali the native animals and plants on my property

I accept that cattle grazing contributes to biediversity decline

i take pleasure from seeing native biodiversity around
Eigenvalue

{tems: Statements relating to

biodiversity
% Total (variance)

Cronbach's alpha

Five-factorial attitude model.

TFable 6
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Table 7
Results of the RPL model,
Variables Coefiicient Sig WTA mean WTA 95% CI
Random parameters: attributes
Requirement: Total exciusion (yes/no) -2.818 T $12.04 {8.08—15.78)
Requirement: Long speliing each vear (yes/no) ~(.709 - $3.03 {0,23--538)
Contract duration (years) ~0.091 *rr %039 {0.28-049)
Flexibility in 'exceptional circumstances’ (yes/no) 1.571 ol -$6.71 {-9.10— -4.44)
Monitoring arrangements {1 = self, (= external) -0,165 $0.71 {~1,15—2.58)
Mon-random parameters: attributes and covariates
Stewardship payment ($ per ha and year) 0.234 e
ASC 2,795 e $11.95 (3.43-21.59)
Motivation F1 - stewardship and lifestyle 1111 i
Mativation F2 - financial{economic 0.450
Motivation F3 - social —0.694
Attitude F2 - ‘other causes of decline’ ~0.071
Artitude F3 - 'no problem on my property” 0028
Attitude F5 - 'grazing causes decline’ 0.164
Peer influences -1.001 e
Attitude towards PES 0.844 e
Distribution of random parametars
Requirement: Total exclusion (yes/no} 2.893 e
Requirement; Long spelling each year (yes{no) 1.594 e
Contract duration (years) 0.072 e
Flexibility in ‘exceptional circumstances’ (yes/no) 1313 e
Manitoring arrangements {1 = self, 0 = external} 0.947 b
Model statistics
Number of observations 548
Degrees of freedom 20
Log fikelihood function ~530
McFadden pseudn R-squered 0.301
Chi squared 458
AICIN 2.010
BIC/N 2.167

Casewise deletion of missing values, ali random distributions assumed to be normal.

Note: ASC = alternative specific constant (“None" = 1), SE = standard error.
Sig: ™", **, * denotes significance at 1%, 5%, 10% levels.

that choice behaviour for Class 2 could be fully explained with by
the model variables. It was the only class that considered all con-
tract atiributes. Closs 1 also considered Monitoring, expressing a
significant preference of external monitoring over self-monitoring,
while Class 2 had a preference for self-monitoring.

Attitudes and motivations influenced choice behaviour quite dif-
ferently for different classes and different attitudinal and motivational
factors were brought to bear in explaining decision making. A
favourable Attitude towards FES was a significant predictor of choice
for Classes 1 and 3, illustrating the importance of understanding this
type of policy mechanism for the adoption of conservation con-
tracts. Stewardship motivation was significant only for Class 3, which
also attributed biodiversity decline more strongly to Other causes
(Att-F3}, and showed a stronger Social motivation, At the same time,
participation was significantly negatively associated with Peer in-
fluences. In comparison, participation decisions by Class 2 were
significantly positively associated with Financial motivation and neg-
atively associated with Social motivation, and Control belief (Ati-
F3). It was the class with the highest WTA for Total exclusion ($23.47

per ha and year), Class 1 displayed a significant negative associa-
tion of decisions with Financial motivation, did not believe that
Grazing causes biodiversity decline but had a strong Control belief
(Att-F3}.

5. Discussion and Conclusions

This research confirms that pastoralists and graziers in north-
ern Australia share the same general attribute preferences for
conservation contracts with farmers elsewhere in the world. They
require a greater monetary incentive to sign up to longer contract
periods or contracts that require ¢attle to be remaoved for the du-
ration from the area under contract, and they have a strong
preference for any type of flexibility in contractual arrangements

(Windle and Rolfe, 2005; Ruto and Garrod, 2009; Espingsa-Goded !

et al., 2010; Christensen et al,, 2011; Peterson et al., 2011; Yu and

Belcher, 2011; Broch and Vedel, 2012; faeck and Lifran, 2014).
The research establishes that there is significant heterogeneity

of preferences across all contract attributes - even for monitoring

Table 8

Comparison of statistics of fit for RPL and LC models,
Descriptors and indicators of RPL Latent class modeis: number of classes
model fit o 3 4 5
Number of observations 548 548 548 548 548
Degrees of freedom 20 n 47 62 79
Log likelihood function -530 -553 =501 —461 446
McFadden pseudo R-squared 0.301 0272 0.341 0.354 0413
Chi squared 458 414 518 598 628
AIC{N 2.010 2131 1.929 1911 1.916
BIC/N 2167 2374 2.368 2.406 2536
Correct predictions (%) 38.1% 52.6% 66.8% 76.1% 841%

(2015), doi: 10, 101464, agsyZ{)lS (4,005
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Table 9
Results of the 3-class LC model.
Class 1 Class 2 Class 3
Coefficient Sig SE Coefficient Sig SE Caefficient Sig SE
Attributes
Requiremnent: Total exclusion (yes/no) -2.,420 b 0,655 —4,049 e 0.935 -0,586 0.689
Requirement: Long spelling each year {yes/no} —0.348 0.452 -0.673 * 0.384 -0.192 0.549
Stewardship payment (§ per ha and year) 0.156 e 0.037 2173 e 0.034 0.263 - 0.043
Contract duration (years) -0.222 0,044 ~0.025 b 0.01¢ -0.056 - 0.6
Fiexibility in ‘exceptional circumstances’ (yes/no) 1.837 e 0478 1432 b 0.355 1108 = 0.285
Monitoring arrangements {1 = self, 0 = external} ~1,161 - 0.339 0477 " 0.282 -0.034 0.270
ASC 2,653 A 1178 5.312 3.469 3503 e 1162
Covariates .
Motivation F1 - stewardship and lifestyle -0.470 0.601 0482 0.966 1178 * 0.612
Motivation F2 - financialfeconomic -1.236 o 0.431 1673 e 0.573 0.003 0.485
Motivation F3 - sodial 0158 0.202 -1877 .- 0.572 0752 * 0.396
Attitude F2 - ‘other causes of decline’ -0.031 0140 0081 0119 0.629 e 0.188
Attitnde F3 - 'no problem on my property” 0.575 - 0.286 -0.851 ** 0362 0.255 0.346
Attitude F5 - ‘grazing causes decline’ -0.636 - 0.231 0.654 607 0.457 * 0.261
Peer influences 0,405 0.361 -0.941 05673 1927 = 0.540
Attitude towards PES 0.832 s 0.275 1518 0.934 1.003 i 0.272
Membership probability (%) 33.6% e 54% 30.1% e 5.4% 36.3% e 5.5%
Model statistics
Observations 548
Degrees of freedom 47
Log tikelihood function -501
McFadden pseudo R-squared 0.341
Chi squared 518
AICIN 1.999
BIC/N 2369

Mote: SE = standard error, ***, **, * denotes significance at 1%, 5%, 10% levels.

arrangements, where no clear industry-level preferences could be
established due to the small sample size. This is important to con-
sider in the design of any future PES-style conservation program
as programs tailored to an average set of preferences will appeal
to few and are destined to be ineffective and inefficient because they
will have little uptake. Tailoring is critical for maximising farmer
participation in agri-environmental schemes as well as scheme ef-
ficiency (Faiconer and Saunders, 2002). Tailoring refers to the fit of
a scheme to the needs of the target biodiversity as weil as farming
situations and farmer preferences.

This research shows that the fit and predictive capacity of dis-
crete choice models can be enhanced when psychological constructs
such as motivations and attitudes are included as covariates. It dem-
onstrates how LC models can develop decision making narratives
based on a combination of attribute preferences, motivations and
attitudes. For example, farmers who are strongly financially moti-
vated appear to more comprehensively consider contract attributes
and demand a higher stewardship payment for total exclusion of
cattle from contract areas, These typologies reflect the different ways
in which pastoralists and graziers in northern Australia are likely
to view and engage with conservation contracts, and illustrates that
a ‘one contract fits all' approach is uniikely to succeed. The re-
search provides important guidance for policy and program design
that offers contractual diversity and supports contract negotia-
tions and administration.

The research iHustrates that stated intentions by northern Aus-
tralian pastoralists to participate in contractual biodiversity
conservation are influenced by their motivations and attitudes, which
have been shown to simnilarly influence the adoption of conserva-
tion land management practices (Greiner and Gregg, 2011; Greiner
et al,, 2009b}, It confirms that most pastoralists and graziers in north-
ern Australia derive intrinsic value from the presence of native
biodiversity and are consequently intrinsically motivated to look after
their land and the natural assets contained on their very large farms
(Greiner and Gregg, 2011). The whole-of-industry analysis shows
that stewardship and lifestyle motivation drives stated participa-

tion in voluntary conservation programs. This type of motivation
is inl fact the key reason why many newcomers buy and/or manage
grazing properties in Australia’s tropical savannas (Holmes, 2008).

The research also shows that many farmers lack a clear under-
standing of the impact of grazing practices on biodiversity, and how
changes in grazing regimes can help to restore and safeguard bio-
diversity. The attitudinal profiles arising from the LC models show
that such knowledge, or the lack of it, can influence intentions of
undertaking conservation action. It has been shown elsewhere that
farmers require a much better understanding of biodiversity in
general and as it relates to their farm. Liischer et al. (2014) sug-
gested two complementary metrics particularly helpful in a Swiss
context: richness - i.e. number of species found on the farm and
uniqueness ~ therehy encapsulating the contribution of the farm
to total species richness of the region.

The key message arising from this research is that ‘neo-liberal’
PES-style programs may be a valuable part of a policy mix di-
rected at safeguarding the unique biodiversity of Australia's ropical
savannas (Cooke and Moon, 2015; Higgins et al,, 2014; Lockie, 2010;
Stock et al., 2014). It is also worth highlighting the social co-
benefits that accrue to participating farms and regional communities
(Greiner and Stanley, 2013). However, as experiences elsewhere have
shown, they need to be part of a policy bundle to ensure partici-
pation of farmers with different property situations, cost structures,
and needs and motivations (Reimer and Prokopy, 2014), In partic-
ular, information and extension efforts should focus on increasing
awareness of biodiversity and grazing impacts, thus changing at-
titudes relating to biodiversity, increasing acceptance of AES and
PES-style policies and programmes, and fostering stewardship mo-
tivation and consequently participation in conservation (Johansson
et al., 2013). In addition, the policy mix needs to include regulato-
ry measures that clearly define the biodiversity conservation
standards expected of farmers as part of their operations so that a
baseline can be established (Greiner, 2014; Greiner et al., 2009a}
and concepts of additionality be defined, which underpin the le-
gitimacy of PES.
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