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ABSTRACT

There is growing interest in the critical role that natural capital plays in the supply of food,
fibre, and energy, and its importance to societal well-being. Thisis in response to the alarming
rate of decline in natural capital, and agriculture has made a significant contribution to this
process. However, agriculture is also in a unique position to play a significant role in arresting
this decline. To address this issue, attention has been directed towards sustainable land
management practices through the measurement and monitoring of natural capital in
agricultural landscapes. In recent years, the development and use of accounting frameworks
for natural capital in these landscapes has been considered as a tool to deliver better natural
capital outcomes and create value for farmers. Presently, there is limited evidence of their

wide use.

The aims of this research, and its trans-disciplinary approach, were to investigate how natural
capital is perceived by a cross-section of agricultural enterprises and stakeholders; and to
Identify the value attributed to natural capital and how the obstacles to designing and

integrating effective accounting frameworks may result in its wider utilization.

A mixed-methods approach was taken in this study, dominated by qualitative data. The initial
stage involved the use of case studies and interviews with case study members. This provided
examples of farming and government programmes that are undertaking or implementing
natural capital accounting. They have been chosen to understand the value propositions and
barriers that exist when there is only limited uptake of natural capital accounting. The second
phase, and independent of the case studies, two focus groups collected qualitative from
agricultural stakeholders to understand the perception of natural capital and its value
proposition to the stakeholder and their industry or sector. Quantitative data was also
gathered at this stage through a short survey conducted with focus group participants. The
survey was used to overcome time constraints and as a scaffold during the sessions. Final
guantitative data was also gathered through a survey of a diverse range of famers to gain a

wider perspective on the importance of natural capital across the general farming population.



The case studies showed that at this stage, value propositions are more aspirational than
real. The financial or economic benefits identified in cases of more-advanced natural capital
accounting appeared to be based more on farming practices or methods than on the results
of natural capital accounting. The wider use of natural capital accounting may be linked to a
failure to develop clear links between farm productivity, financial outcomes, and

environmental outcomes.

The findings from the focus groups indicated that natural capital accounting may not be the
best tool with which to address the degradation of natural capital and the contribution to
climate change. The focus groups highlighted the need to build strategic alliances and
greater collaboration across agricultural stakeholders to develop more effective tools. A
consistent message from all areas in which data were collected was that there is a general
lack of knowledge and education around natural capital accounting amongst farmers and
stakeholders. This was deemed to limit its wider adoption, together with an apparent lack
of skill and general confusion around the language and jargon pertaining to natural capital

accounting.

Given the voluntary nature of natural capital accounting without a clear value proposition
and no commitment to permanency there is a risk of how effective natural capital

accounting will be over the long term.

The finding from this research indicate there is a need for increased education around the
role and importance of natural capital. This should occur beyond the farm gate, not only to
include agriculture stakeholders, but to increase societies knowledge through the inclusion

of natural capital in school curriculum and higher education.

Greater collaboration across farmers and stakeholders is required to build an improved
understanding of shared values and identify opportunities to create equitable value
opportunities. Equitable opportunities that will encourage wider adoption and build a
longer-term focus to delivering improved natural capital outcomes. Importantly there is
more work required to clearly link the economic benefits to the environmental benefits of

improved natural capital and the need for long term measurement and monitoring.
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Chapter 1: Introduction

1.1 Main Problem Statement

“Natural capital” is defined as the stock of renewable and non-renewable natural resources
that combine to yield a flow of benefits to people (Natural Capital Coalition, 2016). In this
thesis, | examine the role that agriculture plays in managing natural capital and the risks
associated with the decline in natural capital. | investigate the value that agriculture and its
stakeholders place on natural capital and the obstacles that exist to designing and integrating
effective frameworks to accommodate natural capital within agricultural decision-making. In
this research, stakeholders are considered to be those who rely on agriculture or up on whom
agriculture relies. This is important because agriculture does not operate in isolation but
within a dynamic system of exchange. Freeman defined ‘Stakeholders’ as “those groups and
individuals who can effect or be affected” by the actions associated with value creation (1984,
as cited in, Horisch et al.,, 2014) . They have been described in the International <IR>
Framework, as groups or individuals that can reasonably be expected to be significantly
affected by an organisation’s business activities, outputs, or outcomes, or whose actions can
reasonably be expected to significantly affect the ability of an organisation to create value

over time (The IFRS Foundation, 2021).

In this research, | addressed the management of natural capital by agricultural enterprises in
the context of their roles in the degradation of natural capital and the contribution of this
degradation to climate change. | considered agriculture as both part of the solution and as a
tool for reducing greenhouse gas (GHG) emissions and establishing co-benefits. Co-benefits
have been acknowledged as important, environmental, social, and economic benefits and are
considered additional benefits to the emission’s offset or carbon stored and are not
automatically priced as part of a project (Net Balance Foundation, 2013). Co-benefits in the
context of this research are benefits that occur as part of a project that is designed to improve

natural capital outcomes.

Importantly, the research goes beyond the farm gate to understand how agricultural

stakeholder groups can influence natural capital management and outcomes, despite their
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cultural and professional differences. | aimed to clarify the areas of consensus that can be
used to influence and break down tensions between stakeholders. The results should allow
a more integrated response to the delivery of sustainable outcomes in the management of
natural capital. In this study, | examined case studies of agricultural enterprises that already
undertake natural capital accounting, to identify the value propositions and the obstacles
they encounter in using this approach. | used focus groups to better understand the agendas
and perceptions around natural capital in key stakeholder groups. Finally, | compared these
findings with a survey of a broader, more diverse group of farmers to assess how these
farmers perceive their own sustainability/natural capital journey compared with those of the

participants in the case studies and focus groups.

1.1.1 Background

Natural capital is required to provide the ecosystem services that are essential for agriculture.
Ecosystem services have been defined as flow of benefits or value they provide to society
including food, water, energy, shelter, medicine, spiritual connection. Ecosystem services also
include regulating, supporting and cultural services such as clean air, flood defence, climate
regulation, pollination and recreation (Natural Capital Coalition, 2016). Traditionally, natural
capital was viewed through an ecological lens, effectively separating it from traditional
economic considerations (Costanza & Daly, 1987). However, as Gomez-Baggethun et al.
(2010) noted, ecological concerns began to be framed in economic terms in the 1970s and
1980s. This was due to the increasing recognition of society’s dependence on natural capital

and of its steady and alarming rate of decline.

The release of Our Common Future, World Commission on Environment and Development
(1987), can be seen as a significant watershed in raising the issues society faces with the
degradation of natural capital and ecosystem services, and the risks this degradation poses
to future generations (Stoneham et al., 2003). Our Common Future recognised the ‘value’ of
natural capital. However, the subsequent continued focus on economic and productivity
growth ensured the prioritisation of the economy over the condition of natural capital and

ecosystem services for the next 30 years.
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The Millennium Ecosystem Assessment (2003) followed Our Common Future and was
identified by Fisher et al. (2009) as a crucial milestone in identifying the need to measure,
model, and map ecosystems. A key gap identified by the MEA was in the methods required
to assess the interconnectedness of multiple ecosystem services (Ring et al.,, 2010). The
Millennium Ecosystem Assessment emphasised that a failure to recognise the dependence of
agriculture on the condition and quality of its natural capital assets will entail societal damage

and threaten the future sustainability of agricultural enterprises.

Despite these publications highlighting the critical need to address the condition and
management of our natural capital, Salt (2016) demonstrated that government incentive
programmes have failed to produce long-term enduring environmental outcomes. As an
example, Salt (2016) cites the Natural Heritage Trust, which was established after the
Australian Government’s sale of Telstra. The allocation of AUS$1.3 billion to the Trust in 1997
gained broad community support, but despite this, the outcomes of the programme cannot
be measured or readily observed (Salt, 2016). Economists, such as Partha Dasgupta and Ken
Henry, increasingly stressed the importance of natural capital to economic and human well-
being, but despite this, much of the recent work has been undertaken in isolation by
economists or ecologists. Furthermore, problematic policy has had questionable outcomes,
with a lack of clear reporting, which makes determining the success of these programmes

challenging (James, 2012; Lindenmayer & Gibbons, 2012; Salt, 2016).

Nearly 40 years of research into the critical importance of natural capital has achieved only
small advances in the promotion of practical natural capital accounting, particularly in
agriculture. This research arose from a desire to link investment returns from agriculture with
environmental dividends created through the increased measurement and monitoring of
natural capital. The aim was to highlight the importance of natural capital in the delivery of
agricultural returns, through the maintenance of more-resilient landscapes, based on
investors’ desires to strengthen their environmental, social, and governance (ESG)

credentials.

In 2020, the Task Force for Nature-related Disclosures (TFND) was formed (Taskforce on

Nature-related Financial Disclosures, 2020), and may be viewed as a response to the
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recommendations of World Commission on Environment and Development (1987) and in The
Millennium Ecosystem Assessment (2003). The TFND was formed in recognition that the
financial world and the natural world are linked. The TEND reflects the need to internalise the
links between finance and the environment through the collection of effective data on natural
capital. This should allow institutions to assess and manage the risks associated with the
degradation of natural capital. In 2021, Dasgupta released The Dasgupta Review, which aimed
to put biodiversity in the centre of the debate and to combine economics and ecology to save
the world (Dasgupta, 2021). It further reinforced the notion that natural capital is not a gift
of nature and that its degradation and/or loss will potentially have a significant economic
cost. This emphasises the need to identify how risk from natural capital loss or degradation

manifests across society.

1.2 Research Context

1.2.1 Agriculture is Part of the Problem

Agriculture currently plays a prominent role in the global economic landscape, underpinned
by an increasing global demand for food. This is driven by continued global population
growth, expected to increase by 31%, from 7.6 billion people in mid-2017 to around 10 billion
in 2050 (United Nations, 2019), in parallel with growing world affluence (Alexander et al.,
2015). These factors are placing an increased demand on agricultural enterprises to increase
the production of food, fuel, and shelter. The growth in demand for food, particularly meat,
and the management of existing agricultural land also contributes to climate change through
increased greenhouse gas (GHG) emissions due to increases in the production of methane
(CH4) from enteric fermentation and nitrous oxide (N,0) from manure and fertilisers, both of

which are attributable to livestock production.

The reduction, degradation, or destruction of natural capital faster than it can regenerate
threatens agricultural productivity, and consequently other businesses and society in general.
Historically, the conversion of forest land to agriculture or urban uses reflected societies’
progress and development, but ignored the damage to and degradation of landscapes
(Shvidenko, 2008). The conversion of forest land remains a significant source of GHG

emissions, and human land use, especially intensive agricultural land use, is now an important
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focus of concern. The ecological impact from deforestation and land conversion, particularly
from agricultural expansion and intensification, is viewed as a major catalyst for
desertification. This can lead to externalities and unintended consequences that impact the
economic and social constructs of those who are dependent upon the landscapes, particularly
through the loss of agricultural productivity and economic viability (Requier-Desjardins et al.,

2011)

Agriculture is a leading contributor to land use change, which is associated with 8%—10% of
total global GHG emissions (4.8 GtCoyyr?) (Intergovernmental Panel on Climate Change,
2019; Organization for Economic Co-operation and Development, 2019). Opdam and
Wascher (2004) discuss the impact of landscape fragmentation on environmental health
through declines in biodiversity, ecosystem functioning, genetic diversity and ecosystem
resilience, which in extreme cases can also lead to species extinction. Hobbs (1993) examined
the impact of landscape fragmentation, caused by broadacre farming and grazing, on
ecosystem processes in Western Australia. In particular the study considered the impacts of
land clearing on water and nutrient cycling alongside growing waterlogging and salinity

problems.

Soil organic carbon (SOC) is a major indicator of the condition of land-based natural capital.
Soil erosion by wind, water, and tillage can rapidly deplete SOC, increasing both GHG
emissions and negative economic impacts. Intergovernmental Panel on Climate Change
(2019) and the Global Mechanism of the UNCCD et al. (2019) cited soil function, losses of soil
carbon, and reduced biodiversity as affecting the productive potential of land. This loss of
productive land is having social and political impacts through income loss and food poverty.
As Orton et al. (2018, p. 3867) noted, land degradation not only affects productivity growth
in agriculture, but has implications “for the sustainability of agricultural enterprises and global

food systems”.

There are additional hidden costs associated with a decline in natural capital, such as
increased public costs, the loss of cultural links, the loss of amenities, and increased

production costs across supply chains due to land degradation (Orton et al., 2018). In
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Western Australia, the potential economic impact of lost production due to salinity across 4.5
million hectares of ‘at-risk’ productive agricultural land is estimated to be AUS344 million per
annum (Simons et al., 2013). This report also identified the hidden public costs of salinity,
which are associated with the repair of damaged infrastructure, including road, rail, and water

resources (Orton et al., 2018).

The vicious cycle of landscape degradation, loss of vegetation cover, and loss of SOC are seen
as contributing to climate change and extreme weather, increasing the landscape’s
vulnerability to climate change and extreme weather events (Middleton, 2018; United
Nations Conv