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Abstract: Carbon farming has expanded in Australia’s rangelands over recent years, incentivised
under the Australian Government’s Emissions Reduction Fund. While this has largely been driven
by economic benefits for landholders, the long-term viability of the carbon farming industry depends
on its ability to obtain and maintain a social licence to operate in affected communities. Using
a combination of survey, interview and focus group methods, involving key stakeholders in far-
western New South Wales (NSW), this study reveals that the greatest threat to the social licence of
carbon farming is the lack of confidence in governance related to policy complexity and uncertainty.
Procedural fairness is a relative strength because of the involvement of trusted community members,
and the trust-building strategies employed by the aggregators who recruit landholders to carbon
farming. Perceptions of distributional fairness are strengthened by the benefits beginning to flow
through rangeland communities, but are weakened by concerns around the equity of eligibility and
the land management rules. A focus on participatory policy development, aligning rules with local
values and local-scale trust building, is required in order to enhance the social licence for carbon
farming in the NSW rangelands.

Keywords: carbon farming; sequestration; trust; equity; SLO; rangelands

1. Introduction

Carbon farming, which encompasses a range of practices designed to store carbon in
vegetation and soils, has emerged as an important and rapidly growing land-use option in
the Australian rangelands over recent years. This expansion has primarily been driven by
the Australian Government’s AUD2.5 billion Emissions Reduction Fund (ERF), which was
extended by a further AUD2 billion in February 2019. While the primary objective of this
incentive program is to mitigate climate change through the biosequestration of carbon,
a range of other social, environmental, and economic impacts have been observed in, or
have been predicted from, carbon farming. Where such outcomes are positive, they are
typically referred to as “co-benefits”, and these can include the provision of habitat for
biodiversity, the protection of soils, enhanced productivity, and the protection of cultural
sites and activities [1]. However, not all outcomes of carbon farming are viewed as positive
by all stakeholders, with some representing “disbenefits” rather than “co-benefits” [2].

Some of the potential disbenefits of carbon farming that have been raised by vari-
ous stakeholders include the expansion of undesirable invasive native scrub or “woody
weeds” [3], a loss of flexibility for future land-use options [4], and social divisions in rural
communities between those receiving payments for carbon farming and those missing
out [5]. The balance between the benefits and costs, and their distribution across different
stakeholders, are critical factors in determining whether emerging land-use activities, such
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as carbon farming, are able to obtain a “social licence to operate” from the communities
affected by them [6].

The social licence to operate (SLO) concept has been applied most widely in the mining
sector [7], and it is commonly defined as the ongoing acceptance of a project or activity
by a local community [8]. Over the past two decades, the SLO concept has moved well
beyond its origins in mining and has been applied to a diverse range of land-use practices,
including forestry [9], wind energy [10], and cotton farming [11], as well as to a range of
other activities outside of the land-use sector, such as finance [12], education [13], and the
sharing economy [14].

Carbon farming has yet to be analysed through the lens of the SLO in the academic
literature. To address this gap, this paper explores the social licence of the emerging carbon
farming industry, using the rangelands of far-western New South Wales (NSW), Australia,
as a case study. This is of importance because of the growing dependency on the land sector
to deliver low-cost abatements in moving towards net-zero emission aspirations [15,16].
Unlike mining, where the SLO has been explored most extensively, carbon farming has been
specifically promoted by the Australian Government for its potential to offer public-good
environmental outcomes. In this sense, carbon farming has more in common with certain
other activities to which the SLO concept has been applied in recent years, such as wind
farms [10], bioenergy plantations [17], and the creation of protected areas [18]. Applying
the SLO concept to practices such as these offers the potential to modify and adapt the
existing SLO frameworks that have been developed in the mining sector, as well as to better
understand the role that governments could, or should, play in facilitating the creation
and maintenance of a social licence for the environmentally beneficial practices they seek
to promote.

We provide background to the carbon-farming sector in Australia and the SLO concept
in Section 2, together with the key research questions that arise from bringing these domains
together. The case study methodology is then introduced in Section 3. This is followed
by the results (Section 4), and a discussion (Section 5), which is guided by the research
questions outlined in Section 2.4.

2. Background and Aims
2.1. Carbon Farming in Australia

Carbon farming refers to land-use practices aimed at sequestering carbon in vegetation
and soils. Such practices have been promoted in Australia through the Emissions Reduction
Fund (ERF), an auction mechanism through which the Australian Government preferen-
tially purchases lowest-cost emission abatements. While the ERF covers a broad range of
emission abatements, the fact that it incorporates carbon sequestration into farming systems
makes it a Payment for Ecosystem Services (PES) scheme [2], with the primary ecosystem
service of interest being climate regulation through the removal of atmospheric carbon.

Two of the approved ERF vegetation methodologies, human-induced regeneration
and avoided deforestation, have seen considerable adoption in the rangelands of northwest
New South Wales (NSW) and southwest Queensland [2]. The human-induced regeneration
method involves landholders making changes, such as removing grazing animals to allow
trees to regenerate, while avoided deforestation involves forgoing a pre-existing right to
clear trees. Both methods are subject to eligibility rules that take into account the vegetation
type, previous land management, and land-use rights [19]. While most Australian carbon
farming sites to date have been in the rangelands, there is increasing focus on the potential
expansion of carbon farming in higher rainfall areas, including recent scientific and policy
research into land-use practices that increase the soil organic carbon [20].

Aside from climate change mitigation, carbon farming offers a range of other potential
benefits for landholders and affected communities. Amongst these “co-benefits” are biodi-
versity conservation, erosion control, water-quality improvements, productivity increases,
and cultural benefits for Indigenous and other local communities [21]. It has been argued
that, by capitalising on such a diverse range of benefits, and by enhancing the adaptive ca-
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pacity of land managers to deal with future disturbances, carbon farming has the potential
to enhance the broader socioecological resilience of Australia’s rangelands [5,22]. However,
most co-benefit studies have based their forecasts on modelling [23,24] or stakeholder
perceptions [25,26], and the hypothesised co-benefits are yet to be monitored, reported, or
incentivised in a manner that takes into account contextual differences around individual
methods and locations [21].

The acceptance of carbon farming by landholders and surrounding communities may
be influenced not only by its potential benefits, but also by the risks of the “disbenefits”
being incurred. At the landholder level, potential disbenefits include negative impacts
on other farm enterprises and the loss of flexibility around future land use [4,21,25]. For
communities surrounding carbon farming sites, potential disbenefits include increased
risks from pests and fire [26], and an increase in invasive native scrub at the expense of
grass cover, which is typically associated with an unhealthy landscape by many graziers [3].
Social impacts may include an increase in absentee landholdership, and an increased gap
between the “haves”, who hold land that is eligible for human-induced regeneration or
avoided deforestation, and the “have-nots”, whose land is not eligible under the rules [5].

2.2. Social Licence to Operate

The SLO concept first rose to prominence in the mining sector in the late 1990s [27–29],
where the licence metaphor was used to emphasise the importance of obtaining community
approval for extractive projects [30]. References to the SLO concept have grown expo-
nentially over the past two decades, and its application has been extended from mining
into other sectors, such as energy, forestry, agriculture, infrastructure, and tourism [31].
In contrast to a legal licence or formal regulatory approval, a social licence is informal
and intangible in nature, being sourced from a local community through uncertain and
undocumented processes, rather than through a government agency [32,33]. It can be
applied at the level of an individual operator, such as a mining company [28], or at the
level of an entire industry or practice [6].

While the informal nature of a social licence can make it difficult to measure and
verify, failure to obtain one can have very real consequences, such as increased operating
costs for industry [27] or increased regulatory restrictions on future developments [34].
Boutilier argues that the failure to acknowledge the de facto veto power that certain civic
sector actors can wield by withholding a social licence can have “mortal consequences” for
mining companies [30].

The loss of social licence does not automatically lead to a loss of regulatory approval,
but a lack of community acceptance can increase the pressure on governments to increase
restrictions, or encourage other civic actors to boycott or otherwise hinder development.
Recent years have seen an increased recognition that agricultural sectors, such as the red
meat industry, risk losing market shares and access if they are unable to demonstrate
sustainable land management practices and stewardship to retain their social licence
to operate [35]. For practices such as carbon farming, which have been promoted by
governments for their potential environmental benefits, there are added risks, such as the
environmental benefits not being realised, public money and effort being wasted, and future
opportunities being lost because of a lack of trust and goodwill within affected communities.

Carbon farming differs from mining in that it is not an extractive industry, and it
has been actively promoted by Australian governments for its environmental benefits.
However, these factors do not insulate carbon farming from the risks of failing to obtain a
social licence to operate. Wind energy is also a nonextractive industry promoted by the
government for its environmental benefits, but it has, nonetheless, encountered resistance
in some local communities in Australia, resulting in increased regulatory restrictions [34].
Bioenergy production is another controversial practice that offers the potential for climate
change mitigation, as well as other co-benefits for biodiversity and soils, but it has strug-
gled to gain social licence in some contexts because of community concerns about forest
harvesting, landscape aesthetics, and air pollution [17]. Protected areas provide a further
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example of where environmental benefits supported by governments may not be realised
if local communities do not provide the necessary social licence [18].

A key trend in SLO research over the past decade has been the emergence and evolu-
tion of models and frameworks for evaluating and measuring the SLO [36]. One commonly
used SLO framework, developed by Zhang et al. at the Australian Government’s Com-
monwealth Scientific and Industrial Research Organisation [6], features trust as a central
factor, which is determined by community perceptions of distributional fairness, proce-
dural fairness, and confidence in governance (Figure 1). “Distributional fairness” relates
to how the costs and benefits of an activity are distributed between stakeholders; “proce-
dural fairness” refers to the equitability of the processes of decision-making undertaken
by the proponents of an activity; and “confidence in governance” relates to the extent to
which affected communities have faith in the overarching regulatory environment covering
an activity [6]. Moffat et al. argue that these determinants, or “drivers” of SLO can be
systematically modelled and measured using surveys of citizen attitudes [33].
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Aside from the framework shown in Figure 1, many other SLO frameworks emphasise
the importance of trust, including in relation to mining [8], forestry [37], and renewable
energy [10,17]. Thomson and Boutilier contend that the SLO can exist at different levels,
with “legitimacy” and “credibility” acting as steppingstones on the way to establishing
“full trust” [8]. Baumber suggests that procedural fairness and confidence in governance
may be interrelated in cases where governments act as the proponents of new land-use
activities, such as by providing policy incentives for renewable energy [17]. Some SLO
researchers have also noted how a proponent’s responsiveness, or adaptability, to changing
circumstances plays an important role in not only building an SLO, but also in maintaining
it over time [17,37,38].

2.3. Carbon Farming and the SLO

While carbon farming has not been previously analysed using SLO frameworks in the
academic literature, previous research suggests that the SLO factors shown in Figure 1 may
also be relevant to carbon farming. Trust has been explored in relation to carbon farming in
the Australian states of Victoria [26] and Queensland [3], albeit without being explicitly
linked to the SLO. In both of these examples, the potential mistrust of the operators of
carbon farming programs was highlighted as a potential barrier to the adoption of carbon
farming by landholders, and to its acceptance by the broader community. Trust has been
identified as a critical factor for enhancing the effectiveness of PES schemes more broadly,
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including for biodiversity conservation in tropical forests [39], and watershed protection in
Mexico [40].

Distributional fairness has been discussed previously in relation to carbon farming in
terms of the financial benefits flowing to the eligible “haves”, rather than to the ineligible
“have-nots”, in far-western NSW [5]. The distribution of the co-benefits and disbene-
fits amongst different stakeholders has also been discussed in Queensland and Western
Australia [21,25]. With regard to procedural fairness, community perceptions may be
influenced by the behaviour of those promoting carbon farming, such as the “aggregators”
who recruit landholders and aggregate their credits for sale under the ERF. Aggregators
and other brokers of carbon farming projects have been identified as less trusted than
local early adopters in Victoria [26], and the lack of an on-the-ground “honest broker” has
been identified as an issue in the Queensland rangelands [3]. To promote the integrity of
the Australian carbon market, a voluntary code of conduct has been established by the
Carbon Market Institute that commits ~20 corporate signatories to professional and ethical
behaviour [41].

Distributional fairness can overlap with procedural fairness, where the distribution
of benefits is determined by rules that have been set outside of the local community (e.g.,
eligibility rules under the ERF). Procedural fairness can also overlap with confidence in
governance, especially in cases where the government acts as both the promoter and the
regulator of an activity. In relation to carbon farming, the Australian Government performs
this dual role by providing ERF payments as an incentive for adoption, while also setting
eligibility rules and ensuring compliance. As such, it is both the proponent of a new
industry that needs to build a social licence, as well as the entity that may need to step
in with new regulations if the industry fails to build that social licence. Previous carbon
farming studies have explored this overlap zone arising from the Australian Government’s
attempts to simultaneously encourage and regulate carbon farming. Issues that have
emerged as a result include confusing eligibility rules, inflexible commitment requirements,
policy uncertainty, and high transaction costs [3,21,25].

As with trust, questions around distributional fairness and government rule-setting
have also been important research topics within the broader PES literature [40,42]. These
broader PES questions are yet to be framed through the lens of the SLO, which offers the
potential to consider not only the factors that influence adoption by individual landholders,
but also the factors that influence the acceptance from the broader community in an affected
region. In relation to carbon farming, applying the SLO concept enables community
acceptance to be evaluated, either for individual projects, specific practices (e.g., assisted
regeneration in the NSW rangelands), or for the entire carbon farming industry.

2.4. Research Questions

While the key factors identified in previous SLO research appear relevant to carbon
farming in Australia, it is unknown which factors are most important, which specific
sub-factors are important within each factor, and whether there are any additional factors
that are not adequately covered by the existing frameworks. Most SLO frameworks have
been developed around mining, and there are key differences between mining and carbon
farming that may need to be taken into account. These factors include the facts that carbon
farming is not an extractive industry, that its impacts may be less visible than those of
mining, and that it has received government policy support because of its role in mitigating
climate change. As such, this study focuses on three subquestions within an overarching
research question:

Research Question: What are the factors influencing whether a social licence is able to
be obtained and maintained for carbon farming at the case study location, including:

(a) Which subfactors are influencing community perceptions of distributional fairness,
procedural fairness, confidence in governance, and trust around carbon farming?

(b) Are there any other important influences on the SLO of carbon farming that are not
covered by the four factors above?
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(c) How do the factors influencing the carbon farming SLO differ from the SLO in mining
and other contexts where the SLO has been applied?

3. Case Study Methodology

The target area for this research is the Western and Central West LLS (Local Land
Services) regions of New South Wales (Figure 2), where most carbon farming projects in the
state are located. A mixed-method multistage approach was employed, including an initial
scoping workshop in Sydney that included a focus group, an online survey, and follow-up
interviews across the Western and Central West LLS regions, as well as a final focus group
held with a different group of stakeholders in Bourke (in the Western LLS region). Rather
than providing a representative cross-section of stakeholders suitable for statistical analysis,
the methodology employs a phenomenology approach [43] to understand the real and
potential impacts of the phenomenon of carbon farming expansion in the NSW rangelands,
with a diverse group of stakeholders.
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The online survey was developed using Qualtrics to capture and quantify information
about the factors influencing stakeholder attitudes towards carbon farming. The survey
was distributed via the stakeholder networks of the Western and Central West Local Land
Services and the NSW Department of Primary Industries, including local Landcare groups
(i.e., groups of landholders collaborating on conservation and production) and special
interest/community social media sites. The survey was open online for approximately
four months (25 March 2019–31 July 2019), and it generated 38 useable responses, includ-
ing 20 private landholders (9 with carbon farming projects), 11 government employees,
4 aggregators, and 3 rural service providers. Aside from a range of questions related to the
potential benefits and risks of carbon farming, respondents were asked to indicate their
level of agreement with each of the four following statements related to SLO factors, on a
scale from 0 (strongly disagree) to 100 (strongly agree), with 50 being neutral (neither agree
nor disagree):

1. “I trust the companies providing carbon farming services in my region to act responsi-
bly” (trust);

2. “Generally speaking, the benefits and costs of carbon farming are distributed fairly
across the community” (distributional fairness);

3. “The carbon farming industry involves fair processes and respects community opin-
ions” (procedural fairness);

4. “I have confidence in the legislation and regulations underpinning carbon farming”
(confidence in governance).
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The survey was complemented by 10 semistructured interviews and 2 focus groups.
These were designed to provide a deeper understanding of the issues and opportunities
identified in the survey. The interviews were conducted in person and over the phone, with
9 participants being landholders, and 5 being employees of government NRM agencies
(4 were both landholders and government employees). The focus group in Bourke explored
similar themes to the interviews, and involved 16 participants (9 landholders, 4 government
employees, 2 aggregators, and 1 service provider). The sample sizes are appropriate for
a phenomenological research approach, whereby participants are selected on the basis of
their shared experience of the phenomenon being studied (the expansion of carbon farming
in western NSW), as well as their varying individual characteristics and experiences [43].

The results from the survey, interviews, and focus groups were analysed to identify
where the key SLO factors of trust, distributional fairness, procedural fairness/governance,
and adaptability were discussed, along with other factors linked to social acceptance or
legitimacy not covered by the four SLO factors. The quotes presented from the surveys,
interviews, and focus groups were thematically analysed in NVivo 12, and are coded
throughout this paper using S (survey), I (interview), or FG (focus group), followed by the
participant number and their stakeholder category (e.g., landholder with a carbon project).

4. Results
4.1. Survey Findings

Of the four statements relating to the SLO factors from Zhang et al.’s framework [6],
the statement on trust attracted the highest level of agreement across every stakeholder
category (mean = 60/100 across all respondents). The statement on procedural fairness had
the second-highest level of agreement (53/100 across all respondents), while the statements
on distributional fairness and confidence in governance attracted scores below 50 (i.e., the
respondents, on average, were more likely to disagree than agree with them).

While the mean levels of agreement with the statements on trust (60/100) and proce-
dural fairness (53/100) were higher than the levels of agreement with the statements on
distributional fairness (44/100) and confidence in governance (39/100), differences were
also observed between the stakeholder groups. Unsurprisingly, landholders with carbon
farming projects tended to agree more strongly with all four statements than landholders
without carbon farming projects. Similarly, aggregators expressed higher levels of trust
in the companies providing carbon farming services (i.e., themselves). More surprisingly,
government respondents expressed lower levels of confidence in governance (32/100) than
other stakeholders (e.g., 53/100 for landholders with carbon projects). However, because of
the highly variable responses within each group and the small sample sizes, these results
should not be interpreted as statistically significant differences between groups.

4.2. Participant Discussion of SLO Factors

The participants involved in the survey, interviews, and focus groups elaborated on
the factors affecting trust, procedural fairness, distributional fairness, and confidence in
governance in relation to carbon farming. With regard to trust, aggregators, in particular,
were cited as having undertaken specific steps to build trust in the region through personal
connections, by hiring local people, by listening to landholders, by conducting intense
on-the-ground monitoring of carbon projects, and by taking on some of the risk associated
with carbon farming. The following responses demonstrate how the perceived quality of
the contact processes followed by aggregators (i.e., procedural fairness) have influenced
the levels of trust amongst landholders and other community members in the region:

• “[Aggregator] embedded themselves in the local community, they spend money on education
and school days and are always at the show. They tick the trendy box, they employ on values
and have employed local people. When they come out to conduct vegetation surveys they camp
for 7 days or more in 40-degree heat and they make sure they shop locally” (I6, Government)

• “Knowing that they don’t get paid unless we are generating credits helps me sleep at night”
(FG1, Landholder with a carbon project)
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• “Thought [aggregators] were just Sydneysiders, didn’t trust them, but [they] were great to
deal with, they actively built trust with us and are really wearing a big risk” (I2, Landholder
with a carbon project)

Aside from aggregators, landholders were also cited as an important trusted group,
whose involvement in the processes of information dissemination could enhance the
adoption of carbon farming:

• “Found out about it at Landcare, had confidence in [early adopter] and he got into it so I gave
[aggregator] a call” (I4, Landholder with a carbon project)

• “Would prefer an organisation (such as Landcare) that is non-political and not for profit as
this would instil more trust.” (S1, Landholder without a carbon project)

While references to aggregators and landholders were largely positive in relation to
procedural fairness and trust, numerous concerns were raised about the regulatory envi-
ronment for carbon farming (i.e., confidence in governance). Specific governance factors
cited by participants as barriers to carbon farming include the complexity of the carbon
farming rules (e.g., eligibility, land management requirements, treatment of income for
taxation purposes), a lack of clear and easily accessible information, and uncertainty about
future directions (Table 1). Notably, many of these statements were made by government
participants working for state or regional agencies. This reflects the survey results shown in
Figure 3, in which confidence in governance was lower amongst government participants
than it was amongst landholders.

Table 1. Participant statements evidencing a lack of confidence in governance.

Complexity of Rules Lack of Information Uncertainty

“Why isn’t it primary
production? It was only available
to us if we had a PVP (Property

Vegetation Plan). We have to
maintain firebreaks and help

monitor the project and it is only
on our property”

(I5, Landholder with a
carbon project)

“Where do you go to for info?
Farmers are not corporate investors
and are trusting of those who knock
on their door, maybe even gullible.

There was no one to go [to], only two
LLS staff had any knowledge of

carbon farming” (I2, Landholder
with a carbon project).

“I question the legitimacy of
carbon abatement measured
from avoided deforestation

and regrowth projects . . . it
creates a very narrow view of
a very big complex system”

(S23, Government)

“Got 3.5 years worth of carbon
payments in one year and lost a
lot to tax. We would’ve paid it
out, but now we’ve put in place

things, a different business
structure.” (I2, Landholder

with a carbon project)

“We had so many landholders asking
us very technical questions about
carbon farming, many of which

remain uncertain to this day. There
was a dearth of impartial knowledge
in the landscape” (I8, Government)

“Being involved in carbon
farming business as a project

owner and working in the
industry I have found that
there is a lot of uncertainty

in the future direction of
carbon farming (policy)”

(S19, Landholder with a
carbon project)

“Need information on who are you
dealing with . . . need to be shown it

is a bonafide system.” (I4,
Landholder with a carbon project)

“Uncertainty created by
government indecision is

most harmful.”
(S31, Government)

With regard to distributional fairness, the research data revealed both positive and
negative perceptions. When asked about motivations for adopting carbon farming in the
survey, the five most commonly cited factors were all related to economic benefits at the
property scale, including diversifying income, diversifying enterprises, increasing income,
increasing business resilience, and reducing risk (Figure 4). A key factor for distributional
fairness was not just the ways in which the benefits and costs were distributed, but also how
risk was distributed, particularly the sharing of risk between landholders and aggregators.
Environmental benefits were less commonly identified and were primarily discussed at
the property scale (e.g., value of increased vegetation cover and soil health for stock).
Some respondents reported broader-scale benefits, such as “an improved environment for
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animals along with benefits to local biodiversity” (S6, Landholder with C project), but others
raised concerns that carbon farming could have negative impacts at the landscape scale by
increasing “woody weeds”, a common term for invasive native scrub.
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While interviewees and focus group participants mostly discussed economic benefits
for participating landholders at the property level, some discussed the potential flow-on
effects for the broader community, which include enabling landholders to hire on-farm
labour, to keep their children on the land, and to reinvest money locally to boost the regional
economy. For example:

• “We were able to provide jobs for the kids so they didn’t have to keep working in the mines.”
(I2, Landholder with a carbon project);

• “It is a boom economically on-farm and off-farm . . . while it hasn’t been long enough to see
evidence of this in the town, not like when you go to cotton towns, it is starting to trickle
through” (I8, Government).

Some participants expressed scepticism that the benefits of carbon farming were
being distributed fairly. The eligibility rules were perceived to be a major reason for this,
highlighting the interconnections between governance arrangements and the distribution
of benefits. Some participants noted that the eligibility rules had led to social divisions,
including carbon farmers being seen as a “secret club” (I4, Landholder with a carbon project),
and the exclusion of carbon farmers from some community events. Comments relating to
an unfair distribution of benefits included:
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• “It has given large income to people on poor country where trees were going to grow regardless.”
(S12, Landholder without a carbon project);

• “Generally, more money [is] in the community but not everyone is getting it, [there are] stock
agents and graziers that are not eligible” (S19, Landholder with a carbon project);

• “[My wife’s] family are jealous, they are the have nots” (I4, Landholder with a carbon project);
• “Why give some people bucketloads? Why don’t they give a bit to everyone to keep everyone on

the land?” (FG2, Landholder without a carbon project).

4.3. Other Factors Affecting Community Acceptance of Carbon Farming

Shared values came up as an important factor that is not explicitly considered in the
SLO framework of Zhang et al. [6]. The important shared values identified in this case study
include: that land should be actively managed; that future generations should continue
to manage the land as graziers; and that a healthy landscape consists predominately of
grass rather than trees (Table 2). Landholder values around the active management of land
were further demonstrated through the agreement of 84% of the survey respondents with
the position (27/32) that carbon farming rules should require the active management of a
property in order to prevent absenteeism (Figure 5).

Table 2. Participant statements demonstrating shared values around how land should be used.

Absenteeism Need for Active Management Trees vs. Grass

“ . . . less people running
the landscape” (I8,

Landholder without a
carbon project)

“Carbon farming is
driving down the

population . . . ” (FG2,
Landholder without a

carbon project)

“ . . . dogs are a major
issue on absentee blocks”
(I4, Landholder with a

carbon project)

“Animal impact is critical in a healthy landscape.
Grazing should be permitted with metrics

included to ensure it’s having a positive effect on
the country e.g., groundcover, SOC.”

(S23, Government)

“I believe depending on the project being
implemented that carbon farming is very

complimentary to agricultural production,
particularly grazing management whereby

production can potentially be increased while
simultaneously sequestering carbon in

grasslands.” (S6, Landholder without a
carbon project)

“Woody weeds have
destroyed good land, why
now are we wanting to

keep it? I’ve been trying
to control INS [invasive
native scrub] for 20 years
. . . I want to grow grass

not scrub” (FG2,
Landholder without a

carbon project)

“I am concerned with the
long-term growth of

shrubs in the area, as this
is/was primarily a

grassland landscape.”
(S9, Government)
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Another factor discussed by participants was adaptability, which has been cited as a
determinant of the SLO in previous studies [17,37,38]. Several participants identified the
ways in which carbon farming had enhanced their own adaptive capacities by enabling
diversification, providing buffers, and facilitating investment in grazing management that
would otherwise not have been possible (e.g., fencing, watering points). For example:

• “We can take risks now with changing our management because we have a guaranteed yearly
income” (I3, Landholder with a carbon project);

• “[The income] helped fast-track what we would have done anyway, moved ahead much
quicker with putting in infrastructure and rehabilitation practices.” (I2, Landholder with a
carbon project);

• “There is a story around the reinvestment . . . the cash injection lets us expand in a different
direction” (FG2, Landholder with a carbon project).

The potential for carbon farming to enable additional adaptation through reinvestment
and risk-taking highlights the fact that, in determining the SLO of carbon farming, it may
also be necessary to consider the SLO of any activities that flow from the reinvestment of
carbon income. Similarly, adaptations may be undertaken by aggregators or government
policymakers on the basis of experiences with the roll-out of carbon farming in regions such
as far-western NSW. This feedback may determine how the SLO changes over time, but it
is not explicitly considered within the four factors included in Zhang et al.’s framework for
the mining SLO [6].

5. Discussion

The results of this study suggest that the greatest barrier to gaining and maintaining a
social licence for carbon farming appears to be a lack of confidence in governance resulting
from regulatory complexity, policy uncertainty, and shortcomings in information provision.
The fact that this lack of confidence is prominent amongst government employees is a
particular cause for concern, as the government acts as both the promoter and regulator
of carbon farming in Australia. Conversely, procedural fairness appears to be a relative
strength of carbon farming in relation to the SLO, particularly because of the conduct of
aggregators and early-adopters within the landholder community. Distributional fairness
falls somewhere in between these other two factors, with some community and landscape-
scale benefits beginning to be observed in the region, but social divisions are also emerging
because of a perception that the eligibility rules are producing inequitable outcomes. The
distribution of risk also emerged as an important element of distributional fairness from
the results of the survey, interviews, and focus groups.

While previous studies on carbon farming in Australia have not focused on the SLO,
many have discussed similar factors to those identified in this study. Policy complexity and
uncertainty have previously been identified as barriers to the adoption of carbon farming
in Western Australia and Queensland [21,25,44]. Community-scale benefits have also been
discussed previously, most commonly in relation to Indigenous communities in northern
Australia [45,46]. Our study suggests that the benefits for families and other community
members are not only relevant to projects that involve Indigenous landholders. Undesirable
social trends, such as increased absenteeism and the division of landholders into “haves”
and “have-nots”, have previously been discussed in both Queensland [3] and NSW [5] and
have the potential to decrease the social acceptance of carbon farming.

The distribution of benefits amongst different community members, and the rules
governing these distributive processes, are common themes in the broader PES litera-
ture [42,47,48]. Pascual et al. (2014) argue that the procedural (i.e., the inclusiveness of
decision making) and the distributional (i.e., the cost/benefit distribution) are critical to
the social equity of PES schemes, and that the failure to consider these factors increases
the risk of nonparticipation and noncooperation [48]. Similarly, trust has been identified
by previous researchers as a critical factor for enhancing the effectiveness of other PES
schemes. This includes trust in other community members, which has been linked to the
greater effectiveness of tropical forest conservation schemes [39], as well as trust in those
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promoting a PES scheme, which can be enhanced through careful adaptation to the local
social, economic, and environmental contexts [49].

One notable result from this study is that the survey scores for trust in those promoting
carbon farming were higher than the scores for procedural fairness, distributional fairness,
and confidence in governance. This is noteworthy, as under Zhang et al.’s SLO model [6],
trust is determined by the other three factors acting together. Our survey results suggest
that trust may be influenced by additional factors that are not accounted for in their
model. One possible influencing factor is the pre-existing level of trust in other landholders,
which has been identified as a critical factor in enhancing the effectiveness of PES schemes
overseas [40]. Within the context of the carbon farming SLO, landholders perform multiple
roles: as the practitioners of carbon farming; as sources of information for other landholders;
and as members of the community who must decide whether to grant a social licence.
This differs from the mining sector, where mines are generally developed and managed
by mining companies. This may have implications for the SLO in other contexts, where
landholders act as the key practitioners of emerging practices, including around agriculture,
agroforestry, and renewable energy.

Aside from the pre-existing levels of trust in landholders, another factor that does not
feature explicitly in Zhang et al.’s SLO framework is the role played by shared values, norms,
and worldviews in determining whether a practice is seen as socially acceptable. These
factors have been widely discussed in the literature on the landholder adoption of carbon
farming and other regenerative practices in Australia [3,25,50]. They have also been linked
to PES effectiveness globally, with Pascual et al. (2014) arguing that the recognition of local
knowledge and values is critical to ensuring that PES schemes are socially equitable [48]. In
relation to the SLO, the alignment with pre-existing values and norms has been discussed
by Dare et al. [37], and Ford and Williams [51], in studies focusing on forestry.

Recognition of the local knowledge and values requires that potential changes linked
to carbon farming are not viewed solely in instrumental terms, including changes such
as destocking, increased absenteeism, and the conversion of grassland to woodland. The
participant responses indicate that the degree to which these changes align with prevailing
worldviews, values, and norms can influence social acceptance, even amongst community
members who are not directly experiencing these impacts. Previous social research in this
region has also highlighted that social norms can shift over time, with carbon farming
payments having the potential to alter the relative value placed on trees and grass in the
landscape [52].

Adaptability has been discussed as a determinant of the SLO in previous studies on
mining, forestry, and bioenergy [17,37,38]. Our results demonstrate that opportunities exist
for carbon farmers to adapt their land-use activities by reinvesting carbon income, as well
as for aggregators and policymakers to adapt their practices based on feedback from other
stakeholders. Both of these forms of adaptation have the potential to influence the social
licence of carbon farming going forward, and they highlight how the social licence should
be viewed as an iterative and constantly changing phenomenon, rather than as something
that is static. This notion of continual change is encapsulated by Thomson and Boutilier [8],
who state that the SLO is “dynamic and non-permanent because beliefs, opinions, and
perceptions are subject to change as new information is acquired” (p. 1779).

Drawing on the results of our case study research, Figure 6 presents a framework
for understanding the social licence of carbon farming in the Australian rangelands that
incorporates the key drivers of the SLO from Zhang et al.’s framework [6], along with the
additional elements of pre-existing trust, prevailing values and norms, and feedback and
adaptability. These additional elements have important implications for those seeking to
build an SLO around carbon farming and other similar activities.
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The following recommendations for building an SLO draw on the SLO factors in
Figure 6, and may have relevance beyond the specific context of carbon farming in the
Australian rangelands:

1. Develop trust by capitalising on existing trusted sources to disseminate information,
as well as by being careful not to erode these sources of trust through misinformation.
The examples of trust-building identified in this study around aggregators and early-
adopters could also be drawn on to improve the processes for operationalising carbon
farming policies, including spending time in affected communities, sharing some of
the risk, and maintaining ongoing involvement in land management and monitoring
after deals are made. These strategies align with those from other SLO studies, which
emphasise the quality of contact over quantity, keeping promises, and using system
disturbances as opportunities to demonstrate shared interests and values [7,8,37];

2. Consider existing norms and values, such as the importance of keeping people on
the land in active management roles in order to avoid the association between carbon
farming and issues of depopulation and absentee landholderships. Consistency
with existing norms and values can be enhanced by promoting activities that can be
integrated into existing management systems (e.g., carbon farming within a grazing
system), rather than being framed as complete replacements or alternatives to current
approaches. It is also important to ensure that the processes for determining rules and
incentives are flexible enough to account for the changes in norms and values over
time, as well as for differences between regions;

3. Consider scale when managing transitions to new land uses, such as carbon farming.
Local-scale impacts and perceptions are critical for the SLO [32,33], but many of the
key processes for carbon farming (and climate mitigation policy, more broadly) are
often determined at the national (or even global) scale, such as the development of the
eligibility rules and markets for carbon credits. Closing this gap requires participatory
approaches to policy development that include landholders, service providers, and
government agencies at the state and regional levels in order to enhance confidence
in governance, reduce uncertainty, and improve perceptions of fairness;

4. Consider the feedbacks that exist between different elements of the SLO, such as
the potential for the perceptions of distributional inequity to feed into perceptions of
procedural inequity (and vice versa). Such feedbacks can not only accelerate the loss
of an SLO, but can also enable the SLO to evolve in an iterative and adaptive manner
(e.g., by modifying rules and processes in response to stakeholder views);

5. Value co-benefits, such as biodiversity conservation, soil health, and community
resilience. While carbon farming has been promoted for its value in mitigating climate
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change, valuing other co-benefits could allow it to become a viable practice on a
greater diversity of properties, and could ensure that the stewardship shown by
landholders who may not be eligible for carbon payments is acknowledged;

6. Remove information barriers around the abatement potential, market opportunities,
and risks. This has the potential to reduce the inequality in the access to incentive
schemes, such as the ERF;

7. Decrease dependence on a single incentive program, such as the ERF in the case of
carbon farming in Australia. This may require the introduction of complementary
incentive schemes focusing on different benefits or regions (e.g., through tailored
eligibility rules). It also requires that co-investment is fostered so that the government
is not seen as the sole driver of land-use change, and so that activities such as carbon
farming can be more fully integrated into sustainable agricultural land management.
It is also important to recognise nonmonetary incentives, as well as the potential
for self-initiated or collaborative actions by landholders that combine conservation
and production (e.g., the Landcare program that began in the 1980s, and that has
continued despite a reduction in direct financial incentives from the government).

6. Conclusions

The results of this study add to the continually expanding body of knowledge around
how the SLO can be measured and enhanced in different contexts, particularly for activities
that involve government incentives to promote environmental benefits. While it was not
designed to definitively measure whether or not carbon farming has a social licence to
operate in the Australian rangelands, this study has revealed some potential threats and
opportunities related to carbon farming and the SLO. Lessons from other sectors, such as
mining [27] and renewable energy [34], suggest that the failure to address these threats
may result in further development being constrained. In the case of carbon farming, such
an outcome would represent not only a missed economic opportunity, but also a failure
to achieve cost-effective climate change mitigation, a failure to achieve co-benefits, such
as improved soil health and biodiversity conservation, a wasting of public money, and
a hindering of future opportunities for sustainable land management in the Australian
rangelands through a loss of trust and goodwill within the affected communities.

A lack of confidence in the governance arrangements for carbon farming poses a threat
to successfully obtaining and maintaining a social licence over time. Concerns around the
fairness of how benefits and costs are distributed is also producing social tensions that, if left
unchecked, could undermine the potential for carbon farming to achieve cost-effective large-
scale climate change mitigation in the rangelands. Conversely, there are also opportunities
for policymakers and commercial partners to enhance trust in the emerging carbon farming
industry by leveraging the existing networks of trust within the affected communities,
focusing explicitly on trust-building when designing recruitment and outreach processes,
recognising co-benefits and stewardship actions beyond carbon sequestration, and ensuring
that methodologies and management rules do not contradict local values on how land
should be managed.

Carbon farming has strong potential to enhance the socioecological resilience of
Australia’s rangelands [22], but in order to do so, it must first obtain a social licence
that is itself resilient to the social controversies, economic disruptions, policy shifts, and
environmental changes that are inherent to rangeland systems. This requires national-scale
policy mechanisms, such as the ERF, encompassing local-scale factors related to trust, equity,
values, and norms. This cannot be achieved simply by incentivising lowest-cost carbon
abatements. Consideration must also be given to how the costs and benefits are distributed,
to the fairness of the processes involved, and to who and what can be trusted to deliver
outcomes that align with community values.
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