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Executive Summary

This submission provides a response to the Environmental Protection (Great Barrier
Reef Protection Measures) and Other Legislation Amendment Bill 2019 (“The Bill”)
introduced on 27 February 2019. The comments made in this submission largely align
with those of our submission to the Consultation Regulation Impact Statement, released
September 7, 2017 (the Broadening and Enhancing Reef Protection Regulations). To
summarise, we are broadly in favour of the regulatory approach adopted in the Bill and
believe it is likely to lead to better water quality results for the GBR (though the timing
of those results will be uncertain). In our view, the Bill appears to strike the appropriate
balance between landholder’s rights, recognising good ‘on farm’ practices, and
improving the quality of water entering the GBR. Any concerns we have are therefore
minor, and not necessarily with the standards or policy approach set out in the Bill, but
rather, whether the Queensland Government will be adequately investing in the
technical and financial resources needed to ensure future compliance with the

standards.



Environmental Protection (Great Barrier Reef Protection Measures) and Other Legislation Amendment Bill 2019 Submission No 120

The Appendix included in this submission includes a research paper that was recently
published in Land Use Policy Journal. That paper includes recommendations associated
with a regulatory proposal to address the current problems in the Great Barrier Reef
Catchment area attributed to sugar cane industry participants. This proposal
recommends the integration of existing Chapter 4A regulations with better incentives
for adopting BMPs or BMP-Plus requirements, development of Nutrient Management
Plans and enhancement of extension services as currently provided by Cane
Productivity Services (see Appendix A). It appears that this is largely what is being

achieved through the current Bill and therefore we support its passage.

Some Further Comments on the Bill

THE NEED FOR RIGOUROUS AND INDEPENDENT EVALUATION
Our understanding of what changes behaviour in the agricultural

community is relatively poor, especially from a social-science perspective.
There has been insufficient research in this regard. Rigorous and effective
evaluation is therefore essential to a successful long-term approach. We
suggest that in introducing new restrictions on farmer behaviour, the
government must be prepared to invest appropriately in reviewing and
evaluating the changes both of the level of compliance and of the water
quality. There is currently a five year period for reviewing the objectives
set in policy (section 72) but this should be expanded to review the
government’s efforts in implementing the policy as well (not just the
objectives themselves). If this was intended then it should be made clearer
in the Bill. Further thought should also be given to whether this should be
a three year period given the urgency of the issues facing the GBR. The
evaluation should coincide with a statutory evaluation of the compliance
program undertaken by the department, preferably by a third party
provider, such as the auditor-general, to ensure full transparency and

accountability in regulatory oversight.
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EXPANDING THE RANGE OF NON-COMPLIANCE OPTIONS

The Bill introduces an offence for breaching an agricultural ERA relating

to excessive nutrient loading (section 82). The penalty is a fine. There are a
broader range of penalty options open to the regulator for other offences
under the Environmental Protection Act 1994 (Qld) which may also be
relevant. A wider range of sentencing options is considered best practice in
achieving restorative justice in criminal law. Consideration therefore
should be given to whether those additional orders might apply in
substitution of, or in addition to a fine under the Bill. See for example, s 502
of the Environmental Protection Act 1994 (QIld) which allows for a
rehabilitation or restoration order; a public benefit order; an education

order; a monetary benefit order or a notification order.

THE DESIRE FOR EFFECTIVE OFFSET PRACTICES
Water quality offsets are introduced in the Bill. It is unclear how well these

will work given the uptake of offsets in Queensland has not been strong to
date. In any event, non-government organisations and private enterprise
should be encouraged through the operation of this policy to help restore
degraded wetlands and riverine environments in the GBR catchments. A
landscape scale approach should be adopted when considering an offset. In
addition, any offset credit methodologies should adhere to best practice
standards for transparency associated with measurement, monitoring,
reporting and verification (MMRYV). Strict standards are therefore
necessary to ensure the environmental effectiveness of the new framework
is not compromised through offset projects. It should be made clear that
offsets are only a matter of last resort, not first resort, in accordance with

the paradigm: avoid, mitigate, offset.

THE NEED FOR MORE TARGETED FUNDING

The plan for the reduction of end-of-catchment dissolved inorganic

nitrogen (DIN) and sediment loads will presumably impact on the
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sustainability of certain industries within the catchments. The additional
funding for extension services may alleviate some concerns, however, the
management of the funds to ensure extension funding is effectively directed
Is crucial. Again, effective and transparent evaluation of this element of the
approach is necessary, preferably every three years, and through a third

party provider.

UNCERTAINTY IN THE REGULATORY OUTCOMES

The load limits imposed appear to be based on modelling and scientific

knowledge that is constantly in development. As such the need for
regulatory review is greater, to ensure that the outcomes desired, being
improved water quality, are in fact achieved through the load limits
imposed. In addition to this, the imposition of restrictions on industry
participants may see some exit the catchment area. In this regard it is
important to keep in mind that if there is a significant reduction in sugar
cane grown in Queensland there is a chance that some of the sugar mills
may also have to reconsider their operating strategies, because the

throughput of cane is required to maintain mill profit levels.
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Appendix A — Article Published in Land Use Policy
Journal (2018)

Sugarcane farming and the Great Barrier Reef: The role of

a principled approach to change

Dr Felicity Deane; Professor Clevo Wilson; Dr David Rowlings QUT; Dr Jeremy
Webb QUT; Ms Elaine Mitchell QUT; Dr Evan Hamman QUT; Ms Eva Sheppard
QUT.

ABSTRACT
Nutrient run-off from sugarcane farming practices has been identified as a significant
threat to the Great Barrier Reef World Heritage Area (GBRWHA). The load of
dissolved inorganic nitrogen (DIN) has increased dramatically in the last decades. This
increase has been connected to poor water quality and outbreaks of Crown of Thorns
starfish. It is suggested that the current level of the water quality is a failure that can be
reversed by a focused regulatory response which meets the timeframe set by
government. Considering the historical issues of regulatory capture, we argue that in
devising effective regulation the culture of the sugar industry is of critical importance.
Even though in theory it is possible for nutrient trading measures to achieve water
quality targets, in the context of the regulation of DIN outfall produced by the sugarcane
industry in the GBR catchment area, there are scientific and social barriers that work
against such outcomes. We propose a combined instrument approach that involves both

incentives and ultimately penalties to meet the timeframes considered necessary to
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protect the GBRWHA. Importantly such a strategy can be implemented without
significant legislative changes.
Keywords

Nitrogen, sugar, Great Barrier Reef, cap and trade, trading, regulation

1. Introduction

Coral reefs are now one of the most endangered ecosystems globally due to a variety
of threats including climate change, coastal development and terrestrial runoff
(Pandolfi et al., 2003; Spalding and Brown, 2015). While climate change is considered
the most serious risk, agricultural pollution threatens approximately 25% of the total
global reef area with further increases in sediment and nutrient fluxes projected over
the next 50 years (Kroon et al., 2014). Immediate management of anthropogenic
pressures to coral reef ecosystems are therefore being prioritised.

The Great Barrier Reef (GBR) is the largest living structure on Earth with an
economic and social asset value of AUD56B? (Deloitte Access Economics, 2017). The
2013 Scientific Consensus Statement on the Great Barrier Reef (GBR) concluded that
‘the greatest water quality risks to the Great Barrier Reef are from nitrogen discharge,
associated with crown-of-thorns starfish outbreaks and their destructive effects on coral
reefs’ (Waterhouse et al., 2016). A large proportion of the nitrogen runoff is derived
from sugarcane fertiliser loss (Waterhouse et al., 2012; Bell et al., 2016), contributing
to an estimated 56% of dissolved inorganic nitrogen (DIN) loads in the GBRWHA (Bell
et al., 2016), despite only occupying around 1.3% of its area. Although it is well

recognised that agricultural production results in negative externalities (Athukorala,

2 For value of beach recreation for locals in the Great Barrier Reef Marine Park see Prayaga (2017).
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2015), the proximity of the reef to the sugarcane farming areas in Queensland
exacerbate the seriousness of this problem.

The drive for practice change and technological intervention therefore recognises
that past intervention has been inadequate (Bell, 2015). Such past failures highlight not
only the political barriers to change but also that effective regulation of water quality
should not be solely focused on environmental issues but also consider the economic
and social setting in which sugarcane farmers operate. In short, it should be based on
sustainable development but achieved through a specialised principled approach to
regulation and governance. These principles consider both the impacts of the
regulations and those being regulated. They include:

e transparency (both regulation itself and the resulting impacts);

e accountability of the regulators and the regulatees;

e congruence - to the maximum extent possible - of the regulation to measurable

targets;

e promotion of a positive industry culture to achieve the regulatory targets;

e equity and fairness from the regulated parties’ perspectives; and,

promotion of innovation in a practical and real sense.

The unique character of the sugar industry in Queensland means that the necessary
reduction of GBRWHA indirect costs requires a unique and highly specialised solution
(Shortle and Horan, 2016). A critical element is a trade-off which relates to the need
to preserve the sugarcane industry’s sustainability recognising the need to maintain
grower/mill interdependency. Therefore, first a regulatory regime is proposed in which
the issue of DIN measurement complexity is accommodated through the development
of individual farm management/measurement plans that are comprehensively applied

and monitored. Second, the consequences of reductions or increases in DIN outflows
8
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are subject to a staged application of rewards and enforced penalties. In saying this,
measurement of N losses at a farm scale is technically difficult and costly, meaning that
regulations and enforcement of them must take this into consideration. As such,
reporting and clear adherence to nutrient management plans becomes all the more
important.

The third element proposed — the application of penalties, must be sufficient in
magnitude to effect appropriate changes to farmer’s practices. Underlying this approach
is the existing regime based on the adoption of Best Management Practice (BMP) plans
by farmers but with the introduction of quasi-market mechanisms which reward
efficient farmers (in terms of reducing indirect costs) and penalise inefficient farmers.
In such an environment over time efficient farms (in terms of their direct and indirect
costs) can be expected to expand their operations with a subsequent contraction in the
number of inefficient farmers. We acknowledge that this proposal could potentially
lead to an exit of smaller farms, as the costs associated with farming and regulatory

compliance generally exceed those relative to the larger scale farming operations.

This paper has a two-part structure. Part one describes the sugarcane farming
industry in Queensland, and the problems associated with current practices and existing
measures. Part two examines proposed measures associated with nutrient trading. In
the second limb of Part two we propose an approach, the elements of which are
designed to create a responsive and principled regime incorporating both combined

instruments and extension services.

2. Sugarcane farming in Queensland
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Sugarcane has been a dominant industry in GBR catchments for over 150 years
(Moore, 1974). There are an estimated 4,400 sugarcane growers in Australia (Rural and
Regional Affairs and Transport References Committee, 2015) most of whom are sole
proprietors or family partnerships (Rural and Regional Affairs and Transport
References Committee., 2015). The financial viability of this industry hinges on the
cooperative action of the growers and the 24 sugar processing mills (Hildebrand, 2002).
The interrelationship between growers and millers is based on raw Sugarcane’s rapid
quality deterioration if not milled within 16 hours of harvest (Mackintosh, 2000). In its
raw state, it therefore cannot be sold on either the international or domestic market.

The industry is consequently dependent on the ongoing profitability and operation
of the both growers and mills which need to be co-located within a defined area
(Hildebrand, 2002). Mills are dependent on a minimum volume of production, and
therefore crop yields. In the conceptualization of regulations associated with grower
behaviour it is crucial that those regulations do not have a disproportionate impact on
yield, but rather nitrogen use efficiency is improved upon.

2.1 The current Australian legal framework

In 2009, amendments to the Environmental Protection Act 1994 (Qld) (EPA)
were introduced and designed to ‘reduce the impact of agricultural activities on the
quality of water entering the reef’. Prior to 2009 there had been minimal regulation of
agricultural practices in the region and the current state of urgency is perhaps
demonstrative of this. The 2009 regulations required that growers in ‘high risk reef
catchments’ limit fertiliser application and maintain records to ensure nitrogen and
phosphorous application could be monitored and verified (Queensland Audit Office,

2015). In addition, the regulations included a requirement to undertake and record soil
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test data. The EPA further includes provisions for audits to ensure the required records
are kept. The enforcement provisions carry a fine of up to AUD34,155 which, if they
had been strictly enforced, would have provided strong incentive for growers to meet
required reductions in fertiliser application.
In addition to the record keeping requirements, farms greater than 70 hectares were
required to have an Environmental Resource Management Plan (ERMP), and to report
yearly on its implementation. The ERMP must ‘identify any hazards of the property
that may cause the release of contaminants into water entering the reef” which includes
‘the application of fertilizer or agricultural chemicals’. Other elements of the ERMP
includes performance indicators for improving discharged water, management plans
for the application of nutrients to the soil of the property and any other matters which
would reduce the quality of water entering the reef. The combination of these
requirements has presented challenges for growers given, prior to the commitments
being introduced, there had been no restrictions or associated reporting requirements.
Following the development of the Smartcane BMPs (2015), the Queensland
government elected against enforcing the regulations under the EPA (Queensland Audit
Office, 2015). While this was attributed to the change in government, the regulations
were also widely unpopular with industry stakeholders. The phenomenon of regulatory
capture is relevant here (Becker, 1976; Peltzman, 1976), as it appeared that the decision
to avoid strict enforcement provisions may have been a direct result of industry
sentiment and the resulting pressure. Although this may have appeared a reasonable
compromise, the failure of BMPs in terms of grower uptake could have been predicted

had the culture of the industry been sufficiently understood and considered.

2.2 The Smartcane BMPs
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BMPs were introduced as an alternative measure to the formal approach taken in
the EPA. They covered all areas of farming practices from soil, nutrients, irrigation,
drainage, weeds, pests, disease, crop production, harvesting, farm business, natural
systems, workplace health and safety, managing people and the environment
(Canegrowers Association, 2010). Within each of the modules, farmers must attempt
to reach or exceed the outlined industry standards. They include under the Soil Health
and Nutrient Management module, adherence to the Six Easy Steps (6ES) methodology
(Schroeder et al. 2010). The methodology is promoted and facilitated by Sugar
Research Australia (SRA), an industry-owned company, funded by a statutory levy paid
by sugar growers and associated milling businesses. SRA is also directly supported by the
Commonwealth Government with matching funds as well as grants from the Queensland
State Government. The 6ES methodology has been amended over time, and arguably in
its current state there is limited flexibility that appreciates farm and seasonal differences
from a grower perspective.

To date, 170 farms have been accredited under the Smartcane BMP program
(Canegrowers Association, 2013b). Accreditation initially involves a grower self-
assessment as to what extent industry standards are met, module training (including the
provision of evidence of diary records, management practices), the certification of
meeting/exceeding standards and auditing by a local area Smartcane BMP facilitator.
Final certification follows an audit conducted by a BMP facilitator from another district
(Canegrowers Association, 2013a)3. According to the Department of Environment and

Heritage Protection (DEHP) 60% of cane land in Queensland has been through the self-

3 If a grower has carried out a BMP self-assessment the department will give them a year to complete
the BMP accreditation (although if they are falling short of the standard for accreditation then they
have to have a year of records to be able to become accredited).
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assessment process but only 5% have been accredited. As such it is fair to conclude that
the BMP approach has represented something of a failure that now must be

reconsidered if real environmental outcomes are to be achieved.

2.3 Theoretical explanations: path dependence, lock-in, the Kuznets curve

Economic theories of path dependence and lock in can be used to explain why this
uptake has been less than optimal despite the regulatory threat (Gunningham and
Sinclair, 1998; Briggs et al., 2015). Given path dependent growth is driven primarily
by positive feedback mechanisms (Arthur, 2009), once catalysed the end product is
typically market failure whose hallmark is a less than efficient allocation of resources
by the market®.

Cowan and Gunby (1996) apply lock-in theory in an environmental context to
explain how the overuse of pesticides can occur even when there are lower costs and
less environmentally damaging alternatives. In reality they noted that the value of
adopting a particular pesticide rose with the rate of adoption. People habitually will not
adopt a technology without the knowledge that many others were equally willing or
had already done so (Farrell and Saloner, 1986). Moreover, the rate of uptake can be
critically affected by first allowing improvements to a technology by learning and
research, which may leave an ultimately efficient technology or practice in a less

efficient undeveloped state.

# That is the market does not achieve ’Pareto efficiency’ — defined as an economic state where
resources are allocated in the most efficient manner, and it is obtained when a distribution strategy
exists where one party's situation cannot be improved without making another party's situation worse.
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Such findings have relevance to the application of nitrogen fertilisers in sugarcane
cultivation. An alternative technology or crop — in this case the more efficient use of
fertiliser through a careful analysis of its effect in different seasons/soil types etc. —
might well be more cost effective. Growers have in the past been participants in a path
dependent growth in the use of fertilisers given uncertainties about lesser use and the
positive feedbacks created over time by their collective over-use. In this way, growers
are unwilling to adopt an alternative technology (or crop) which, in less complex

environments, would have been resolved by simple market forces.

These issues become more complex where indirect environmental costs can cause a
substantive form of market failure not in evidence when considering direct costs.
Moreover, given the indirect cost may not be directly born or felt by the parties directly
involved (i.e. farmers and millers), poses particular problems in devising regulatory
solutions which take into account the real and perceived equity for stakeholders.

While BMPs can be seen as a sound approach (Brodie et al., 2013) there has been
limited uptake from growers which can be explained both by the above economic
theories but also the striking lack of a financial incentive for growers to transition to
lower fertiliser use via BMPs.

International trends indicate growers who have completed an environmental
stewardship program such as Smartcane BMP may derive a premium for sugarcane
similar to the application of the Bonsucro standards that apply to the mills which choose
to be certified accordingly, which require sugar to be produced sustainably and to
comply with certain human rights requirements (Bonsucro, 2014). However, the

number of entities currently applying such environmental standards are small.
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The important role of path dependence and lock-in is underlined by the apparent
absence of progressively lower environmental degradation as would have been
predicted by the environmental Kuznets curve. This theory suggests that while
environmental degradation will increase early in a country’s economic development a
turning point is reached as per capita income rises after which degradation falls with
heightened awareness and greater resources are available for mitigation (Sugiawan et
al.,2017). The trend of any given environmental Kuznets curve reportedly reflects
differently depending on the environmental degradation studied (Miyama and Managi,
2015). The expected U-shape curve has not been demonstrated in this study given that
DIN emissions have steadily increased notwithstanding greater awareness and

resources for mitigation.

3. Frameworks for regulation of the sugarcane Industry

There are a number of options for the regulation of sugarcane farming practices,
outlined in the literature both in Australia and abroad (Flatt et al., 2014; Smart et al.,
2016). In particular, a nutrient trading scheme has been identified as one solution with
the potential for ‘transformational change’ (Smart et al.,2016) in which a regional cap
is applied and permits are either issued or sold to the growers in that region, with an

option to trade.

3.1 Nutrient trading framework

Nutrient trading generally requires a target reduction to be applied to the source of

greenhouse gases, with permits either issued or auctioned. Whether the entity regulated

15



Environmental Protection (Great Barrier Reef Protection Measures) and Other Legislation Amendment Bill 2019 Submission No 120

will buy nutrient emission permits rather than use mitigation, in theory depends on the
price of the allowances on the emissions trading market and whether this price is less
than the cost of emission reduction. Such a system is used on the basis it allows greater
administrative flexibility (Bogojevic, 2013) and, through the price mechanism,
produces an economically efficient outcome.

Nutrient trading was first introduced in the United States where some parties, the
point source polluters, were subject to regulatory guidelines, but other parties (the non-
point source) were also contributing to the water quality problem. This scheme model
was the basis for the development of the first non-point source trading scheme in the
world — in the Lake Taupo region of New Zealand, to address water quality problems
that resulted from agricultural practices, predominately pastoral farming (Shortle,
2012). As is the case for the GBRWHA, Lake Taupo supports a thriving tourism
industry and is an ecological icon in the southern hemisphere.

The Lake Taupo nitrogen reduction scheme has three significant components:

e A cap on the nitrogen losses

e A nitrogen trading system

e A protection trust to fund the initiative

Public funds were used to achieve the required 20% nitrogen reduction by buying
back the allocated nitrogen discharge allowances. As well, cuts were achieved through
the purchase of whole farms, and converting them to low nitrogen forms of agriculture.
While a 20% reduction was achieved there were mixed emotions about this method for
achieving the target (Kerr et al., 2015).

Past experience in countries such as the US indicate that for a cap and trade scheme
to be successful in a political context, it needs to have the support of participating

entities (Fisher-Vanden and Olmstead, 2013). The voluntary aspect of the scheme
16
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therefore requires buy in from stakeholders (Bayon et al., 2009) and trades to have low
transaction costs. To facilitate this, the trades must be simple and provide commercial
certainty. In this respect the literature indicates that transaction costs fall over time as
participants learn by doing (Woodward, 2003).

Research indicates that the number of trades in both the United States schemes and
in the Taupo scheme have not been substantial (Flatt, 2014). The Taupo scheme for
example has created 32 trades over 3 years, and the majority of these have been
transacted by the centrally funded trust as opposed to farmer to farmer (Kerr et al.,
2015). This is not to say that the scheme is inefficient but rather, that the structure of
the scheme is yet to demonstrate its primacy over other possible methods of reduction,
such as a traditional type of regulation, or simply an ad hoc buy out arrangement. While
more research is needed to respond adequately to this criterion, preliminary
investigations suggest that a cap and trade scheme is not considered necessary nor
useful by participants of the sugarcane industry in Queensland. It is possible that these
schemes could be viewed as both a form of taxation and additional administration.
Further, the inclusion of farmer to farmer negotiations may not always be a welcome
addition and there are some concerns that such a scheme will stifle the current
momentum of the industry to innovate in farming practices.

Another element that generally must be present for a cap and trade mechanism to
be appropriate is that the externality must be capable of accurate measurement so the
associated cap can be applied fairly, and reductions measurable (Fisher-Vanden and
Olmstead, 2013; Meub et al., 2015). This element is often crucial to gain the support of
participants as noted in the previous paragraph, as has been shown in US cap and trade

schemes (Flatt, 2014).
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In the Lake Taupo scheme emissions were calculated through a simulation
modelling program (Wheeler and Read, 2016) because of the stochastic and uncertain
nature of the emissions that were subject to the cap (Kerr et al., 2015)°. Given the
expense and difficulty of measuring nitrogen losses at a farm-level, a similar modelling
approach to water quality testing would have to be implemented in the GBRWHA if
such a framework were adopted. Currently, the Paddock to Reef Program assesses
water quality targets based on paddock scale measurement and uses models to
extrapolate results across spatial locations and over long timeframes. However,
reliance of simulation models, rather than direct measurements, to assess improvements
in water quality outcomes is likely to be met with scepticism from cane growers, with
questions of fairness and accuracy of any cap that is set.

Of course these issues can be addressed over time. For instance, further research on
the effect of farm management practices on N runoff and/or leachate will help to further
parameterise paddock scale models helping to extrapolate findings across larger spatial
scales, which may increase confidence in the application of modelling. Furthermore,
the development of new monitoring technology may lower the cost of providing
measurement at a paddock scale. There are however, additional concerns that
accompany these schemes that may pose barriers to their introduction.

For nutrient trading schemes to be effective, reductions in the nutrient must be able
to come from anywhere within the capped location, and generally at any time within a
prescribed period. The argument hinges on the premise that, regardless where the
reductions are initiated, the favourable environmental outcome will be achieved. In

terms of water quality trading this is difficult to achieve, as the location of the source

5 A cap and trade framework can be inefficient in terms of the resources needed for its establishment,
but the arguments for its use generally surrounds the efficiency in reducing the pollution, as these
reductions can come from the place that will cost the least.
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of the pollution will generally change an environmental impact (Fisher-Vanden and
Olmstead, 2013). A number of current water trading programs have introduced
location-based trading ratios (Fisher-Vanden and Olmstead, 2013). Where reductions
need to be specific to a time or place, the environmental effectiveness of the scheme
will be questionable or, alternatively, the transaction costs associated with trades will
be higher and will carry an increased likelihood of inefficiency. This will in turn result
in less trades, and render the framework unnecessary or even counterproductive to the
environmental objective. Further complexities arise where a cap needs to be reassessed
on a yearly or sub yearly basis as a result of weather events, financial circumstances or
industry movements. Certain weather events can also have significant impacts on
harvesting and on any subsequent ratoon crops. Over a period of years from the initial
plant cane crop to ratoon growth, different amounts of nitrogen fertiliser will be
required in order to achieve the desired seasonal potential of the crop. A yearly cap will
need to be regularly reviewed, particularly if accurate measurement of the fertiliser loss
is unavailable.

If a scheme is designed to ensure the ongoing economic viability of an industry it
is important that the framework encourages rather than stifles innovation through other
supporting arrangements and does not encourage reduced acreage (Driesen, 2003).
Equally however, as discussed below sustainability and viability of the Australian
sugarcane industry should by no means exclude and indeed support the exit of small
and or marginal cane farmers and thereby increase the size and profitability of farms
which are better able to innovate and mitigate.

The basis for a regulatory framework should entail encouragement of improved
nitrogen use efficiency (matching N supply to potential crop demand), which may

change with technology such as genetic improvements, rather than simply limiting or

19



Environmental Protection (Great Barrier Reef Protection Measures) and Other Legislation Amendment Bill 2019 Submission No 120

capping nitrogen use. The need for flexibility and innovation in improving nitrogen use
efficiency supports the development of paddock-scale nutrient management plans, with
reporting requirements closely linked to measurable outcomes. There are also questions
associated with a number of proposed principles such as fairness and equity, innovation,
culture and even to an extent, its congruence. The Taupo scheme thus arguably
demonstrates that the financial incentives of the trust have driven change as opposed to
the market created by the cap and trade framework. Further, the cap has reduced
farmers’ ability to intensify production, has decreased land values, and has significantly
increased administration and compliance costs. These economic costs have led to social
costs as significant land-use change has resulted from the policy, with many farmers
exiting the regulated area. Reportedly, these changes have negatively affected the social
lives of farmers left in the catchment. Despite noting this, it is important to recognise
that in some instances such reductions are of course necessary where external costs
outweigh farming benefits.

Although one may be able to make positive arguments for the framework
developed in the Taupo region, clearly a cap and trade framework would present greater
difficulties and complexities if it was to be used as a regulatory tool in the GBRWHA.
The GBR represents more diverse catchments, with many different land uses, soil types
and climate, and the area of land to which it would be applied is far larger.

Although buy-in and acceptance costs may be similar in terms of the cap and trade
scheme and the proposal that follows in this paper, it is suggested that the benefits in
the multifaceted proposal would outweigh those of any cap and trade framework. In
particular, the prospect of increased monitoring to attribute nitrogen runoff to individual

farmers is unrealistic on the basis of scientific difficulty, cost and time. Our research
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did not find support for the use of this type of scheme for sugarcane farming practices

in the GBR catchment area at present.

3.2 A responsive and principled approach

Despite a seemingly difficult problem situated in a sensitive location, there are
steps that must be taken by all stakeholders and regulators with a view to improving
environmental outcomes as soon as possible. As such, an alternative approach to a cap
and trading scheme is proposed which operates within the existing regulatory
framework and meets the criteria we have set out for a principled approach.

The GBR Water Science Taskforce has identified a goal of an 80% reduction of
DIN by 2025 which, if the current industry trajectory is maintained, would almost
certainly be out of reach. This failure indicates both a case of the locking in of a class
of cane famers’ farming practices and of fundamental regulatory failure and regulatory
capture (Barrier Reef Water Science Taskforce and Office of the Great Barrier Reef,
2016).

There is clear evidence that under the current regulatory regime that neither cane
growers individually or collectively have sufficient incentive nor behavioural flexibility
to achieve the DIN reduction goals. Given the failure of the previous regime it is argued
that new mechanisms are needed which encourage a principled approach embracing
behavioural change and which should include robust incentives if the objectives are to
be achieved. Equally there is need for similarly robust compliance measures which have
been all but absent following the Queensland State Government’s decision in 2015 not
to enforce relevant measures of the Environmental Protection Act (1994). To date there

have been minimal site audits and an insufficient focus on appropriate extension staff.
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One of the key findings of this study is that, without proportionate incentives
(and ultimately necessary penalties) , any voluntary program is unlikely alone to deliver
the scale of change required to improve water quality in the GBR catchment area in the
time frame required (Van Greiken et al., 2013). However, the current incentives have

been disproportionate to the costs associated with it for many small-scale farmers

3.2.1 Incentives and compliance

The particular problem associated with the economics of sugarcane farming is
linked with uncertainty, productivity and the need to maintain a certain level of output.
Therefore, these issues need addressing if farmers are to mitigate the problems
associated with DIN outfall. The transition from existing agricultural management
practices to those with reduced pollutant exports requires significant upfront capital and
transaction costs to plan and execute change (Kroon et al., 2016). This observation is
consistent with the environmental Kuznets Curve theory, which suggests that as
development reaches a particular level, environmental pollutants associated with
economic activities will decrease through technological advances (Miyama and
Managi, 2015). The need for incentives alongside any practice changes therefore needs
to be explored.

The sugarcane farming industry in Australia is dominated by small farms (Table
1). There are around 4000 farms, averaging approximately 100 hectares in size
(Canegrowers Association, 2010). The bottom 2% in size average 36 ha while the top
25% average 216 ha. It is estimated that 70% of farms are less than 125 hectares, and

account for 30% production.
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Such small farms typically have a low level of profitability and return on capital.
Indeed, excluding capital gains, for the smallest 25% of Australian sugarcane farms
profitability is around negative 9% (Sugar Research Australia and Queensland
Government, 2015). Moreover, small area sugarcane growers typically derive a large
proportion of their income off farm. Farm businesses with less than 50 hectares planted
to sugarcane have had cash operating margins close to zero with income from other
sources — crops, beef cattle and contracting — providing a small positive average farm
cash income of AUD14,900 per business. Under these circumstances, it is not
surprising that small-scale cane growers, whose operations are only marginally
profitable, are highly reluctant to spend the time and effort in adopting BMPs.

The existence of a number of smaller farms can also potentially exacerbate the
problem of fertiliser runoff given there is evidence from overseas studies that large
scale sugarcane farms on average use less fertiliser than small scale plots per hectare
(Ju et al., 2016). Nitrogen fertiliser use on a per-acre basis decreases with the increase
of farm size notwithstanding that crop yields were higher in large-scale farms. They
explain this finding in terms of cost considerations given the low usage of machinery
in smallholder farms which inhibited the application of precise fertilization
technologies. Similar to Australian smallholder cane growers, most Chinese
smallholders surveyed have a low dependence of income from cropland and greater
reliance on off-farm income compared to largescale growers (Ju et al., 2016). Thus,
large-scale growers are found to be generally more sensitive to the level of fertiliser use
given it was a more important factor in overall income. Such incentives would seem to
be replicated in Australia where fertiliser cost is on average the largest non- labour cost

in sugarcane farming (Figure 1).
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The above indicates that in all probability some 30% or more of cane growers do
not have the ready resources to devote to following BMP procedures. Given the low
return they derive from farming activities in comparison to their off-farm activities they
have had little incentive to do so - even if resources were available. This leads to the
conclusion that to promote both sustainability and viability of the Australian sugarcane
industry and meet the deadlines set for reductions in DIN, a regime which can
encourage rationalisation of small farms into larger enterprises should be encouraged
as has been the case for the Australian dairy industry. These elements lead to important
implications for the way in which a regulatory regime is designed to reduce DIN
outfalls in the GBR catchment area.

In the context of the Australian sugarcane industry the use of rewards to drive
compliance introduces a new set of issues. This type of incentive carries with it
problems associated with verification, free-riding and gaming of the system
(Braithwaite, 2011). Verification is a particularly difficult issue given the challenges
involved in accurately sourcing and measuring DIN outflows from individual farms.

In the Australian context, neither governments for electoral reasons nor the
industry for economic reasons, would find a move to directly apply harsh punitive
measures acceptable. For these reasons the provision of financial incentives to growers
tied to adoption and implementation of BMPs, would seem appropriate under certain
conditions. Such assistance could of course be on sliding scale with a lesser amount
provided for larger farms where more resources are available and which stand to make
relatively greater cost savings through the adoption of BMPs.

Provision of government incentives to slow environmental degradation as a result
of pollution has been supported in recent case studies of water quality and economic

growth in China (Zhang et al., 2017). Indeed, as it is hypothesised that where economic
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development has not yet reached the level associated with a positive upward trend in
the environmental Kuznets Curve, government incentives can simulate this
development level (Zhang et al., 2017). However, rather such a policy direction must
be carefully managed and therefore rewards could be offered over a fixed timeframe
beyond which non-adoption and compliance with BMPs would attract penalties. Such
a progressive form of regulation would help to avoid free-riding. This proposal is made
all the more logical as the threat of a punitive measure for non-compliance already
exists in the form of the Environmental Protection Act 1994 (Qld).

Ultimately if such a mix of incentives and rewards are not considered viable by
smallholders, strict compliance measures should assist a useful rationalisation into
larger more efficient and sustainable units financially capable of meeting

environmental standards in a accelerated manner.

3.2.2 Extension programs

Given the now difficult task of meeting the 2025 target a greater focus on
appropriate extension programs is clearly necessary to ensure adoption of BMPs - an
essential component of both voluntary and involuntary practice change in the sugarcane
industry (Hunt et al., 2014). They need to be appropriately directed in terms of funding,
training and perhaps most importantly, peer-to-peer learning (Barrier Reef Water

Science Taskforce and Office of the Great Barrier Reef, 2016).

Currently in Australia, State departments of agriculture provide limited extension
services many of which have been shifted to private enterprises (Zhang-Yue Zhou,
2013). This is the case in the Australian sugar industry with SRA predominately

responsible for research and development, and with extension provided by Cane
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Productivity Services (CPS). However, research indicates that a completely deregulated
research development and extension (RD&E) competitive framework should be
avoided (Hunt et al., 2014). In particular, there are concerns over weakening of
linkages between research and extension within the sugar industry (Hunt et al., 2012).
Current extension services are found to be inadequate to respond to the volume of
grower needs.

Extension services must not, it is argued, be considered as add-ons, but be fully
integrated into the process and delivery of research, be active in providing feedback
from industry stakeholders as well as in identifying farmer innovations (Hunt et al.,
2014). These services should therefore be integrated as part of an industry solution to
the water quality issues in the GBRWHA, with greater connections between them and
SRA where appropriate. Thus we argue the existing framework does not need to be

reinvented but, rather, promoted and properly funded.

3.2.3 Nutrient management plans

As indicated by Thorburn and Wilkenson (2013), improvements in the decision support
systems and diagnostics to define the appropriate nitrogen application rate is needed.
Under the current approach of the Six Easy Steps program fertiliser nitrogen application
rates are determined as an estimate of a target yield, the scale at which that target is set
(typically a district comprising thousands of hectares) and the method of setting the
target (20% above the best district average yield obtained in the last 20 years). Research
continues to indicate consistent over-application of N by most growers in most years

(Bell, 2015). Therefore, targets using a finer spatial resolution (sub-district, farm or
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block) are needed similar to that being followed in other industries such as the
Fert$mart initiative of Dairy Australia.

Thus a farm or block scale specific plan which, while involving considerable extra
expense, can be justified in terms of improved environmental outcomes and is likely to
be better accepted by growers if their specific circumstances are adequately taken into
account. It is proposed that these plans could be designed in accordance with the farm
size, grower expertise, crop potential and farm resources in mind. Rather than replacing
the BMP methodology, the nutrient management plans that includes a crop’s seasonal
potential and requirements could be incorporated into the approach. Such plans could
be both developed and verified by third parties, such as the CPS, if properly resourced,

as a means of freeing up scarce regulatory resources.

The high initial costs of this type of regulatory framework is not overlooked and
therefore this is a proposal that requires further research and cost benefit analysis. It
does provide an approach that can be implemented over a time, that is consistent with
reef targets but will also provide positive outcomes for all sugarcane industry
stakeholders, improve industry culture and result in immediate environmental benefits

within the GBRWHA.

4. Conclusion

This paper analysed the practice of sugarcane farming in Queensland with a focus on
designing regulations which address the sociological factors that operate to resist
change. The findings of this research promote a staged process in which the primary

phase is based on decentralised regulation that incorporates a variety of state and non-
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state actors, participating in various roles with varying levels of influence. In theory,
these players should be able to ‘pull compliance’ collaboratively where possible, from
those responsible for environmental impacts. This process of responsive regulation is a
flexible approach to governance where regulatees form relationships with regulators
and collaboratively work together to meet environmental standards through negotiation
and mutual interest. Given the strict timeframe imposed on reducing nutrient runoff, a
second phase is created in which penalties are proposed where uptake of measures in
the first phase are inadequate to meet targets in the required timeframes. This second
phase requires that the existing regulatory measures are enforced after there has been
extensive industry consultation.

We argue that a cap and trade framework is an inferior scheme for nutrient
reduction. Being based on the level of nitrogen applied will produce highly variable
outcomes in terms of DIN outfalls and therefore a nutrient trading scheme would be
high complex, administratively intensive and likely to produce the result of industry
dissatisfaction. These schemes risk being viewed as both a form of taxation and
additional administration. The inclusion of farmer to farmer negotiations may not
always be a welcome addition and there are some concerns that such a scheme will
stifle the current momentum of the industry to innovate in farming practices.

We acknowledge that given the complicated nature of non-point agricultural
pollution, developed nations have not done enough to reduce pollution where this
occurs (Shortle and Horan, 2016). In this paper, we addressed this issue as it affects
the sugarcane industry through the development of a specialised and principled
approach employing multifaceted regulation. Specifically, we recommend the inclusion

of the following elements to reduce any further harm to the GBRWHA:
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e Expanded extension programs which employ specialised extension officers to
better educate farmers and thereby present BMPs in a less intimidating light.

e Support through incentives for growers to transition to adoption of BMPs.
These incentives should be accompanied by regulations that have the strength
of enforcement to ensure growers understand the importance of both
commencing the adoption process and completing accreditation.

e Enforcement measures should be calibrated to ensure that small marginally
profitable farming enterprises are encouraged to exit and thereby promote larger
more economically viable units.

e Support of BMPs through a more innovative approach and increasingly

specialised programs.

e Block level fertiliser management plans that takes into account a crop’s seasonal
potential. Such management plans would not only lead to improved nitrogen
used efficiency at a block level, but help ensure new technologies are employed
where it is beneficial to do so.

e A graduated regulatory regime that builds on the existing requirements under
the Environmental Protection Act 1994 (QId) with genuine enforcement

measures that take not only reporting but fertiliser application into account.

We acknowledge that climate change poses the primary threat to the health of the
GBRWHA but emphasise that building resistance to other pressures will increase the
ability of the reef to respond favourably from any climate change events (Department
of Environment and Heritage Protection, 2016). Given the GBR’s increasingly fragile

health localised impacts should be addressed immediately. It is accepted that some of
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the benefits from the proposed measures here may not be realised for some time, such
as the improvements in extension programs and incentives to adopt practice change in
fertiliser application.

We recommended a graduated approach for the regulation of sugarcane industry
which is sufficiently robust in its measures to ensure regulators together with the
industry stakeholders can meet those self-imposed but all important deadlines and
which are currently in danger of being out of reach. As cultural change is something
that usually takes place over many years, there is a particular urgency in focusing
resources to accelerate this process without further delay. The nature of these measures
recognise that solutions to the issues which are localised and specific to the sugarcane
industry can best be solved as far as possible within the industry, rather than imposed

externally.

30



Environmental Protection (Great Barrier Reef Protection Measures) and Other Legislation Amendment Bill 2019 Submission No 120

References

Arthur, W.B., 2009. Increasing Returns and Path Dependence in the Economy,
University of Michigan Press.

Athukorala, W., Hoang, V., Wilson, C. (2015) Impact of Agricultural Chemicals on
the Environment and Human Health in Asia. Managi, S. (Ed.). (2015). The
Routledge Handbook of Environmental Economics in Asia. London: Routledge.
59.

Australian Government, Queensland Government, 2009. Reef Water Quality Protection

Plan 2009. http://www.reefplan.gld.gov.au/resources/assets/reef-plan-2009.pdf

(accessed 23.09.16).

Bayon, R., Hawn, A., Hamilton, K., 2009. VVoluntary Carbon Markets: An International
Business Guide to What They Are, second ed. Google Books. Earthscan, London.

Becker, G., 1976. Towards a More General Theory of Regulation. J. Law Econ. 19,
245-248.

Bell, M., 2015. A review of nitrogen use efficiency in sugarcane. Sugar Research

Australia Ltd. http://elibrary.sugarresearch.com.au/handle/11079/14735

(accessed 02.01.17).
Bell, M., Schaffelke, B., Moody, P., Waters, D., Silburn, M., 2016. Tracking nitrogen
from the paddock to the reef-a case study from the Great Barrier Reef.

http://nesptropical.edu.au/wp-

content/uploads/2017/01/IN12016 Bell Michael PRESENTATION.pdf

(accessed 13.12.16).
Bogojevic, S., 2013. Emissions Trading Schemes — Markets, States and Law. By
SANJA BOGOJEVIC, J. of Env Law. Oxford University Press.

doi:10.1093/jel/equ022.

31



Environmental Protection (Great Barrier Reef Protection Measures) and Other Legislation Amendment Bill 2019 Submission No 120

Bonsucro, 2014. Bonsucro Production Standard.
https://www.bonsucro.com/en/production-standard/ (accessed 15.10.16).

Briggs, M., Webb, J., Wilson, W., 2015. Automotive Modal Lock-in: The role

of path dependence and large socio-economic regimes in market failure.

Economic Analysis and Policy, 45, 58-68.

Brodie, J., Waterhouse, J., Schaffelke, B., Kroon, F., Thorburn, P., Rolfe, J., Johnson,
J,

Fabricius, K., Lewis, S., Devlin, M., Warne, M., Mckenzie, L., Shaw, R., Abal, E.,
Grundy,

M., Doherty, P., Byron, N., 2013. 2013 Scientific Consensus Statement Scientific
Consensus Land Use Impacts on Great Barrier Reef Water Quality.
http://www.reefplan.gld.gov.au/about/scientific-consensus-statement/  (accessed
12.02.17).

Brodie, J.E., Kroon, F.J., Schaffelke, B., Wolanski, E.C., Lewis, S.E., Devlin, M.J.,
Bohnet, I.C., Bainbridge, Z.T., Waterhouse, J., Davis, A.M., 2012. Terrestrial
pollutant runoff to the Great Barrier Reef: An update of issues, priorities and
management responses. Mar. Pollut. Bull. doi:10.1016/j.marpolbul.2011.12.012

Canegrowers Association, 2010. Cane payment information.
http://www.canegrowers.com.au/page/Industry_Centre/grower-
centre/Finance_tools/Cane_payment_information/ (accessed 08.02.17).

CaneGrowers Association, 2013a. Crop Production and Harvest Management Case
Study. https://smartcane.com.au/casestudies/CropProductionl.aspx (accessed
08.02.17).

CaneGrowers Association, 2013b. CaneGrowers Case Studies.

https://smartcane.com.au/CaseStudies/CaseStudies.aspx (accessed 08.02.17).

32



Environmental Protection (Great Barrier Reef Protection Measures) and Other Legislation Amendment Bill 2019 Submission No 120

Canegrowers Association, 2010. CANEGROWERS - Sugarcane: Paddock to plate.
http://www.canegrowers.com.au/page/archived-pages/about-sugarcane/
(accessed 08.02.17).

Cowan, R., Kline, D., 1996. The Implications of Potential Lock-In in Markets for
Renewable Energy. National Renewable Energy Laboratory., Colorado.

Deloitte Access Economics (2017) At what price? The economic, social and icon
value of the Great Barrier Reef,
https://www2.deloitte.com/content/dam/Deloitte/au/Documents/Economics/deloi
tte-au-economics-great-barrier-reef-230617.pdf pp. 88 (accessed 24.06.17).

Department of Environment and Heritage Protection, Office of the Great Barrier Reef,
2016. Barrier Reef Water Science Taskforce, Final Report - Great Barrier Reef
Water Science Taskforce.

Duhon, M., Mcdonald, H., Kerr, S., Asher, G., Reeve, J. 2015. Nitrogen Trading in
Lake Taupo. Motu Economic and Public Policy Research, No. Motu Working
Paper 15-07.

Driesen, D.M., 2003. The Economic Dynamics of Environmental Law. MIT Press.

Farrell, J., Saloner, G., 1986. Installed base and compatibility: Innovation, product
preannouncements, and predation. Am. Econ. Rev. 76, 940-955.

Fisher-Vanden, K., Olmstead, S., 2013. American Economic Association Moving
Pollution Trading from Air to Water: Potential, Problems, and Prognosis Moving
Pollution Trading from Air to Water: Potential, Problems, and Prognosis. J. Econ.
Perspect. 27, 147-171.

Flatt, V.B., 2014. C(r)ap And Trade: The Brave New World of Non-Point Source
Nutrient Trading and Using Lessons from Greenhouse Gas Markets to Make It

Work. Houston Law Rev. 52, 301-359.

33



Environmental Protection (Great Barrier Reef Protection Measures) and Other Legislation Amendment Bill 2019 Submission No 120

Gunningham, N., Sinclair, D., 1998. Designing Smart Regulation, in: Gunningham, N.,
Grabosky, P., and Sinclair, D (Eds.), Smart Regulation: Designing Environmental
Policy. Oxford University Press, pp. 19.

Hildebrand, C., 2002. 2002 Independent Assessment of the Sugar Industry. Canberra.
http://www.apec.org.au/docs/06_TP_Sugar/04_report.pdf (accessed 09.01.17).

Hunt, W., Birch, C., Coutts, J., Vanclay, F., 2012. The Many Turnings of Agricultural
Extension in  Australia. J.  Agric. Educ. Ext. 18, 9-26.
d0i:10.1080/1389224X.2012.638780.

Hunt, W., Birch, C., Vanclay, F., Coultts, J., 2014. Recommendations Arising from An
Analysis of Changes to the Australian Agricultural Research, Development and
Extension System. Food Policy 44, 129-141. doi:10.1016/j.foodpol.2013.11.007.

John Braithwaite, 2011. Fasken Lecture the Essence of Responsive Regulation.

https://www.anu.edu.au/fellows/jbraithwaite/ documents/Articles/essence respo

nsive_ regulation.pdf (accessed 08.02.17).

Ju, X., Gu, B., Wu, Y., Galloway, J.N., 2016a. Reducing China’s Fertilizer Use by
Increasing Farm  Size.  Glob.  Environ. Chang. 41, 26-32.
doi:10.1016/j.gloenvcha.2016.08.005.

Keally, M., 2014. Coordinating Better Nitrogen Use Efficiency. Australian
Canegrower, 14, 8-9.

Kroon F.J., et al. (2016) Towards Protecting the Great Barrier Reef from Land-Based
Pollution. Global Change Biol. 22, 1985-2002. doi: 10.1111/gcb.13262.

Kroon, F.J., Schaffelke, B., Bartley, R., 2014. Informing Policy to Protect Coastal Coral
Reefs: Insight from A Global Review of Reducing Agricultural Pollution to
Coastal Ecosystems. Mar. Pollut. Bull. 85, 33-41.

doi:10.1016/j.marpolbul.2014.06.003.

34



Environmental Protection (Great Barrier Reef Protection Measures) and Other Legislation Amendment Bill 2019 Submission No 120

Mackintosh, D., 2000. Chapter 17 Sugar Milling
http://elibrary.sugarresearch.com.au/bitstream/handle/11079/15541/Chapter%20
17%20Sugar%20Milling.pdf;jsessionid=D36AD7B1FOEDEBC658254BC42AA

5D8C0?sequence=37&isAllowed=y (accessed 09.01.17).

Meub, L., Proeger, T; Bizer, K; Henger, R., 2016. Experimental evidence on the
resilience of a cap & trade system for land consumption in Germany. Land Use Policy.

51, 95-108.

Miyama and Managi, 2015. The Environmental Kuznets Curve in Asia. Managi, S.
(Ed.). (2015). The Routledge Handbook of Environmental Economics in Asia.

London: Routledge. 59.

Moore, C. R., 1974. Queensland Sugar Industry From 1860 to 1900.
http://lwww.textqueensland.com.au/item/chapter/be825bc6936¢2ffafacfd1d419f0e99f
(accessed 09.01.17).

Pandolfi, J.M., Bradbury, R.H., Sala, E., Hughes, T.P., Bjorndal, K.A., Cooke, R.G.,
McArdle, D., McClenachan, L., Newman, M.J.H., Paredes, G., Warner, R.R.,
Jackson, J.B.C., 2003. Global Trajectories of the Long-Term Decline of Coral
Reef Ecosystems, Science.

Peltzman, S., 1976. Toward a More General Theory of Regulation. J. Law and Econ.
19, 211-240.

Prayaga, P., 2017. Estimating the value of beach recreation for locals in the Great
Barrier Reef Marine Park, Australia. Economic Analysis and Policy. 53, 9-18.

Queensland Audit Office., 2015. Managing Water Quality in Great Barrier Reef

Catchment Areas. https://www.qao.qld.gov.au/reports-parliament/managing-

35



Environmental Protection (Great Barrier Reef Protection Measures) and Other Legislation Amendment Bill 2019 Submission No 120

water-quality-great-barrier-reef-catchments (accessed 10.01.17).

Schroeder, B.L., Hurney, A.P., Wood, A.W., Moody, P.W. and Allsopp, P.G., 2010.
Concepts and value of the nitrogen guidelines contained in the Australian sugar
industry’s ‘SIX EASY STEPS’ nutrient management program. Proc. Int. Soc.
Sugarcane Technol., 27, 13.

Shortle, J., and Horan, R. D., 2016. Nutrient Pollution: A Wicked Challenge for
Economic Instruments. Water Econ. and Pol. 03, 1771004-1- 1771004-11.
https://doi.org/10.1142/S2382624X16500338.

Shortle, J.S., 2012. Water Quality Trading in Agriculture. Paris: OECD.
http://www.oecd.org/dataoecd/5/1/49849817.pdf (accessed 05.12.16).

Spalding, M.D., and Brown, B.E., 2015. Warm Water Coral Reefs and Climate
Change. Science. 350, 769-771.

Smartcane BMP (Smartcane Best Management Practice),. 2015. Smartcane Best
Management Practice (BMP). https://www.smartcane.com. au/home.aspx.
(accessed 23.09.16).

Sugar Research Australia and Queensland Government., 2015 Burdekin Nitrogen
Trials: Case Studies and Trial Results.

Sugiawan, Y. Islam, M. & Managi, S. 2017. Global marine fisheries with economic
growth. Economic Analysis and Policy, 55, 158-168.

Smart, J. S. Hasan, A. Volders, G. Curwen, C. Fleming & M. Burford, M., 2016. A
Tradable Permit Scheme for Cost-Effective Reduction of Nitrogen Runoff in The
Sugarcane Catchments of The Great Barrier Reef, Griffith University, Australia.

Rural and Regional Affairs References Committee., 2015. Current and Future
Arrangements for the Marketing of Australian Sugar. Commonwealth of

Australia.

36



Environmental Protection (Great Barrier Reef Protection Measures) and Other Legislation Amendment Bill 2019 Submission No 120

http://www.aph.gov.au/Parliamentary Business/Committees/Senate/Rural_and
Regional_Affairs_and_Transport/Sugar/Report (accessed 12.06.17).

Van Grieken, M.E., Thomas, C.R., Roebeling, P.C., Thorburn, P.J., 2013b. Integrating
Economic Drivers of Social Change Into Agricultural Water Quality Improvement
Strategies. Agriculture, Ecosyst. Environ. 180, 166-175.

Woodward, R. T., 2003. Lessons About Effluent Trading From a Single Trade. Rev. of
Ag. Econ. 25, 235-45.

Wheeler, D., and Read, C., 2016. Spotlight on OVERSEER: Perspectives and
Approaches to Addressing Nutrient Management Challenges Using an Integrated
Farm Systems Model. http://www.ini2016.com/pdf-
papers/IN12016_Wheeler_David.pdf (accessed 24.02.17).

Zhang-Yue Zhou., 2013. Developing Successful Agriculture: An Australian Case
Study. CAB International, Wallingford, UK.

Chen Zhang, Yuan Wang, Xiaowei Song, Jumpei Kubota, Yanmin He, Junji Tojo,
Xiaodong Zhu. 2017. An Integrated Specification for the Nexus of Water
Pollution and Economic Growth in China: Panel Cointegration, Long-run
Causality and Environmental Kuznets Curve. Science of The Total Environment.

609, 319-328,

Table 1: Distribution of sugarcane farm businesses, by area planted to sugarcane

(2013-14)°

6 Reproduced with permission from ABARES, Australian Sugarcane Farm Business Survey.

37



Environmental Protection (Great Barrier Reef Protection Measures) and Other Legislation Amendment Bill 2019 Submission No 120

Area planted to Sugarcane farm  Share of Share of Share of sugar
sugarcane businesses businesses (%) sugarcane production (%)
(No.) production (%)

< 50 hectares 1557 44 12 11

50 — 125 hectares 907 26 18 18

125 — 250 hectares 656 19 25 24

> 250 hectares 387 11 45 46

All sugarcane farm 3508 100 100 100
businesses
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Figure 1. Composition of sugarcane production cost, sugarcane farm business (2013-

14)’

" *Includes contract harvesting, planning, spraying and cultivation. NEI not elsewhere identified.
Reproduced with permission from ABARES, Australian Sugarcane Farm Businesses Survey.
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