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[bookmark: _Toc438725846]FOREWORD
[bookmark: _GoBack]This Regulation Impact Statement (RIS) has been prepared in accordance with the Council of Australian Government (COAG) requirements to assess the impact on Australian governments, industry and the community of reducing emissions from Non-road Spark Ignition Engines and Equipment (NRSIEE). 
In particular, this document takes into account the COAG principles for preparing a RIS that state that ‘the purpose of preparing a RIS is to draw conclusions on whether regulation is necessary, and if so, on what the most efficient regulatory approach might be’. This RIS has also drawn upon the guidance outlined in the Australian Government Guide to Regulation.
This RIS is structured as follows:
•	Section 1 introduces the issues and outlines the context
•	Section 2 outlines the problem that needs to be addressed
•	Section 3 states the objectives for government action and sets out the case for government intervention
•	Section 4 outlines the options 
•	Section 5 outlines the approach to the impact and effectiveness analysis
•	Section 6 outlines the assessment of options and makes a recommendation
•	Section 7 outlines the consultation undertaken
•	Section 8 outlines the approach to implementation and review.
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$m		(in) million dollars
AAQ NEPM	National Environment Protection (Ambient Air Quality) Measure
ABS	Australian Bureau of Statistics
ACCC	Australian Competition and Consumer Commission
AMEC	Australian Marine Engine Council
AUD	Australian dollar
BAU	Business as usual
CAA	Clean Air Act (United States)
CBA	Cost Benefit Analysis (also referred to as a benefit cost analysis)
CFR	Code of Federal Regulations (United States)
CI		Compression ignition
CO		Carbon monoxide
COAG	Council of Australian Governments
CRIS	Consultation regulation impact statement
Cth		Commonwealth (of Australia)
DRIS	Decision regulation impact statement
EPA	Environment Protection Authority
EPHC	Environment Protection and Heritage Council
EU		European Union
gm		gram
HC		Hydrocarbon
hp		horsepower
hr		hour
kg		kilogram
kW		kilowatt
mg		milligram
MMA	McLennan Magasinik and Associates
N/A	not applicable
NEPC	National Environment Protection Council
NEPC Act	National Environment Protection Council Act 1994 
NEPM	National Environment Protection Measure
NOx	Nitrogen oxides (or oxides of nitrogen)
NPV	Net Present Value
NRSIEE	Non-road spark ignition engines and equipment
OBPR	Office of Best Practice Regulation
OEDA	Outboard Engine Distributors Association
OPEA	Outdoor Power Equipment Association
PAH	Polycyclic aromatic hydrocarbons
PM		Particulate matter (also referred to as particles in the National Environment Protection (Ambient Air Quality) Measure)
PM2.5	Particulate matter with an aerodynamic diameter of less than 2.5 micrometres
PM10	Particulate matter with an aerodynamic diameter of less than 10 micrometres
PV		Present Value
RBM	Regulatory Burden Measure
RIS	Regulation Impact Statement
SI		Spark ignition
TTMRA 	Trans Tasman Mutual Recognition Agreement
US		United States
US EPA	United States Environmental Protection Agency
VELS	Voluntary emissions labelling scheme
VOC	Volatile organic compounds
WHO	World Health Organization
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[bookmark: _Toc438725850]Introduction
In November 2008, the then Environment Protection and Heritage Council (EPHC) commissioned a Consultation Regulation Impact Statement (RIS) canvassing options for reducing emissions from new Non-Road Spark Ignition Engines and Equipment (NRSIEE) and establishing whether there was a case for government action. This was in recognition that:
•	NRSIEE are a significant source of various air pollutants which increase the risk of adverse health effects
•	NRSIEE emissions are unregulated and not well covered by national or state/territory policies and/or programs.

NRSIEE includes a wide range of petrol powered equipment with the main categories covering:
•	Marine engines, including outboard, inboard or stern-drive engines
•	Outdoor powered equipment, including trimmers, brush cutters, leaf blowers, chain saws, chippers, cement mixers, pumps, generators, and air compressors.

The Consultation RIS, released in September 2010, concluded that establishing NRSIEE emission standards for new products in line with accepted international standards would provide the greatest benefit.
This RIS updates that analysis and takes into account submissions received following release of the Consultation RIS as well as consultations undertaken since 2012, in the following ways:
•	the policy options for the introduction of emission standards are expanded to consider voluntary action by industry, co-regulation or regulation to better meet the objectives of the Australian Government’s regulation reform agenda; and
•	the cost benefit analysis was amended to
-	include the impact of the options on consumer and producer surplus;
-	reflect feedback during consultations;
-	include the regulatory costs to business and the costs to government of each option; and
-	be based on a period of analysis 2016-2035.
[bookmark: _Toc438725851]The Problem
Ambient air pollution is a problem in Australia...
NRSIEE emit various air pollutants including particulate matter (PM), hydrocarbons (HC) and oxides of Nitrogen (NOx). Increased population exposure to air pollutants increases the risk of adverse health effects. Significant health costs are associated with inhalational exposure to fine PM by the general population, including costs of hospital admission and lost work productivity [footnoteRef:1]. There is also no known threshold for PM exposure below which health effects do not occur, meaning any exposure can be harmful. [1:  Bureau of Transport and Regional Economics. (2005). Health impacts of transport emissions in Australia: Economic costs(working paper 63). Canberra, Australia: Author] 

The World Health Organization (WHO) states that air pollution is now the world’s largest single environmental health risk. Elevated levels of some common air pollutants can result in an increase in respiratory and cardiovascular effects in humans and contribute to premature deaths. In October 2013, the International Agency for Research on Cancer (IARC) concluded that there is sufficient scientific evidence that exposure to outdoor air pollution causes cancer in humans.
In Australia, air pollution is an important public health issue. The Australian Institute of Health and Welfare estimated that urban air pollution was responsible for more than 3000 premature deaths in 2003. This was twice the number of deaths caused by traffic accidents in the same year.
[bookmark: _Toc438725852]... and NRSIEE are an important – and growing – source of pollutants
The two main sources of NRSIEE emissions are from marine engines and outdoor powered equipment. Approximately 40,000 marine engines and one million units of outdoor powered equipment are imported annually. Australian manufacturing is limited to incorporating engines manufactured overseas into products made in Australia.
Emissions from NRSIEE contribute to air pollution in Australia, especially on summer weekends in urban centres when their use is high. NRSIEE are high polluters relative to their size and usage. For example, one hour of operation of a brushcutter produces around the same emissions of air pollutants as ten cars operated over the same period. 
[bookmark: _Toc438725853]NRSIEE emissions are currently unregulated in Australia...
There are currently no Australian standards or regulations that seek to specifically limit pollutant emission rates from new NRSIEE, unlike other countries – including the US, Europe, China, Japan and Canada – that have adopted NRSIEE emission standards in order to minimise the general population’s exposure of these emissions. NRSIEE emission sources are also not well covered by any other national and state/territory policies and/or programs. 
[bookmark: _Toc438725854]... and the problem will get worse without intervention.
The problem will get worse if the status quo is maintained. Population growth is likely to drive further demand for, and consequently an increase in emissions from, NRSIEE. Increasingly strict international standards are also likely to increase the cost differential between internationally-compliant NRSIEE and cheaper non-internationally-compliant NRSIEE. This is expected to impede the future uptake of lower emission NRSIEE in Australia.
Without some form of intervention, NRSIEE emissions of these pollutants are expected to increase by 40 to 80 per cent over the period 2015 to 2035, with the majority of the growth attributed to the outdoor powered equipment category.
Reducing emissions from NRSIEE will not address the whole problem of air pollution in Australia. However, given there is no threshold below which adverse health effects do not occur for some pollutants emitted from NRSIEE, even a small reduction in emissions will result in substantial health and economic benefits (through reducing the incidence of health impacts and reducing health costs).
[bookmark: _Toc438725855]Objectives
The objectives in managing NRSIEE emissions are to:
1.	Reduce the adverse impacts of NRSIEE emissions on human health and the environment
2.	Ensure any emission-reduction measure/s provide for a consistent national approach and are commensurate with international trade requirements and accepted international standards
3.	Ensure that any approach provides a net benefit to the community and meets the objectives of the Australian Government’s regulation reform agenda by minimising the impact and costs on business to the extent possible while still meeting objectives 1 and 2.


[bookmark: _Toc438725856] Options
	[bookmark: Table_of_Options]Option 1 – No Policy Change
	Government and industry maintain current policy and practices into the future and do not take specific action to manage NRSIEE emissions

	Option 2 – Voluntary
	Voluntary scheme operated by industry where NRSIEE are voluntarily labelled if compliant with the emission standards, with the emission standards set by government

	Option 3 – Co-Regulation
	Legislation establishes emission standards with industry administering the arrangement

	Option 4 – Regulation
	Legislation establishes emission standards with government administering the arrangement



The proposed approach to establishing Australian NRSIEE emission standards is to adopt relevant US emission standards and recognise the equivalent standards of other countries. US standards continue to be the most stringent internationally, and are the default for most manufacturers due to the US market share for NRSIEE products. 
This approach directly follows the Australian Government and the Council of Australian Governments (COAG) principle to adopt or align with accepted international standards to reduce regulatory burden for business and remove barriers to trade [footnoteRef:2]. [2:  Australian Government Department of Prime Minister. (2014). Office of Deregulation – Guidance Note: International Standards and Risk Assessments.  Council of Australian Governments. (2014). COAG Communique 10 October 2014.
] 

[bookmark: _Toc438725857]Assessment of Options (Impact Analysis)
Each alternative option was compared against the business as usual No Policy Change option, which describes the situation if no emission standards for NRSIEE were introduced in Australia.
The analysis found that there was a significant net benefit under each of the alternative options compared to the No Policy Change option. The greatest net benefit is achieved from the Regulation option in the order of $636 million. The Voluntary and Co-Regulation options had net benefits of $324 million and $503 million respectively.
[bookmark: _Toc438725858]Cost Benefit Outcome – Net Present Value (NPV)
	[bookmark: Cost_benefit_outcome_Net_Present_Value]Option
	
	Cost Benefit Outcome - NPV
2016 to 2035
($ million)

	
	
	Avoided health costs
	Change in consumer surplus
	Change in producer surplus
	Fuel
	Service
	Business compliance
	Govt. Admin.
	Total
(NPV)

	Voluntary
	Marine
	102
	-75
	-5
	27
	-19
	-0.7
	-0.1
	30

	
	Outdoor equipment
	747
	-487
	-100
	470
	-308
	-22.5
	-4.8
	294

	
	Total NPV
	
	324

	Co-Regulation
	Marine
	164
	-120
	-8
	43
	-30
	-0.7
	-0.1
	49

	
	Outdoor equipment
	1,205
	-780
	-161
	627
	-411
	-22.5
	-4.8
	454

	
	Total NPV
	
	503

	Regulation
	Marine
	205
	-150
	-10
	54
	-37
	-0.1
	-0.3
	61

	
	Outdoor equipment
	1,511
	-975
	-201
	732
	-480
	-4.4
	-9.2
	574

	
	Total NPV
	
	636



All alternative options will reduce the total annual emissions from NRSIEE and therefore exposure to pollutants compared with the No Policy Change option, resulting in significant avoided health costs. The difference in emission reduction rates (and associated avoided health costs) is due to the assumed levels of compliance with the standards under each policy option. Under the Voluntary and Co-Regulation options it is assumed that there will be a greater number of non-compliant, higher emitting NRSIEE remaining in the market.
The analysis indicates that the main cost involved is the reduction in consumer surplus. Because compliant NRSIEE are likely to be more expensive that non-compliant NRSIEE, consumers will face a choice between either paying more for new equipment, or not buying new equipment at all. 
There will be compliance costs for industry associated with any of the alternative options. These costs are lowest under the Regulation option; this is mainly due to the adoption of a simpler form of regulation, i.e. the Commonwealth administering the arrangement, including compliance measures.
The results are sensitive to the assumed reduction in health costs per tonne of pollutant emitted – the unit health cost. When lower unit health cost values are used, the net present value of the options becomes negative – that is, the costs outweigh the likely benefits. This is important as a number of studies have produced different estimates of the unit health costs of the pollutants considered in this analysis.
[bookmark: _Toc438725859]Consultation
Australian industry is highly supportive of the development of Australian emission standards for NRSIEE that harmonise with established overseas standards, particularly those of the US. Some sectors are promoting the adoption of these standards as soon as possible whereas others are seeking a phased implementation approach. Community groups are similarly supportive of the introduction of emission standards to reduce pollution.
[bookmark: _Toc438725860]Conclusions / Recommendation
The analysis indicates that on a per-engine basis the benefits (largely in terms of lower emissions and better fuel economy) of replacing old engines with less-polluting new engines outweigh the costs (reduced consumer and producer surplus). This is true for both types of NRSIEE, but particularly so for outdoor powered equipment due largely to the significant HC emissions from older engines in this sector. As a result, the more non-compliant engines that can be removed from the market, the higher the net-benefit.
The lower compliance levels likely under the Voluntary (50 per cent) and Co-Regulation (80 per cent) options mean that fewer non-compliant engines are removed from the market than under the Regulation option. As such, it is likely that the net benefit of these options is lower than the Regulation option, and it follows that the preferred alternative option is to develop emissions standards for NRSIEE.
Are national standards better than no policy change? This largely depends on the assumptions around the unit health costs of the various pollutants. If the health impact of ambient air pollution is significantly lower than that assumed in the central case in this analysis, then the benefits from reduced emissions may not exceed the costs. In such circumstances, no policy change would be preferred.
However, the unit health costs modelled in this analysis are consistent with the range of costs used in other studies. In addition, other likely benefits from the reduction in emissions from NRSIEE – namely environmental and climate change benefits – are not quantified. On balance, while highlighting the uncertainty around the health impacts of reduced ambient air pollution, the analysis provides guarded support for the introduction of national standards.
The introduction of national NRSIEE standards would result in a net benefit of over $600 million in NPV terms over the period 2016-2035, under the central case assumptions. Much of the cost of the change would be borne by NRSIEE consumers, who would pay more for compliant equipment, while much of the benefit would accrue to the broader community in the form of reduced adverse health impacts from ambient air pollution.
Option 4 – regulation through the legislated introduction of national emission standards – is recommended. 



[bookmark: _Toc438725861]1	INTRODUCTION
In September 2005, the EPHC established a working group to examine the need to reduce emissions from NRSIEE in Australia and established two expert panels, made up of industry members. This was in recognition that:
•	NRSIEE are a significant source of various air pollutants which increase the risk of adverse health effects; and
•	NRSIEE emissions are unregulated and not well covered by national or state/territory policies and/or programs.
In November 2008 the EPHC released a cost benefit analysis of options to reduce emissions from NRSIEE and approved the development of a Consultation RIS on those options. Over May to July 2010 the Consultation RIS was open for consultation and submissions.  
The Consultation RIS, released in September 2010, concluded that establishing NRSIEE emission standards for new products in line with accepted international standards would provide the greatest benefit. It identified a number of options that could establish such emission standards:
•	Voluntary industry agreement (restricted to the outboard industry)
•	Commonwealth regulation 
•	National Environment Protection Measure (NEPM).
In 2012, additional consultation was undertaken with key stakeholders that included state and national bodies representing recreational fishing and boating groups, and discussions continued with other organisations. This round of consultation sought clarification on issues that were raised during the 2010 consultation period. A consultation summary report, which provides an overview of the main matters raised in submissions, was released in November 2012. 
In March 2013, the then Standing Committee on Environment and Water (SCEW) Senior Officials Committee agreed to the preparation of a Decision RIS for options to reduce emissions from NRSIEE.
In October 2013, the Minister received representations from the Boating Industry Alliance Australia (BIAA), Australian Marine Engine Council (AMEC), Outdoor Power Equipment Association (OPEA), and Briggs and Stratton on NRSIEE. The Department of the Environment held talks with AMEC, OPEA and the Outboard Engine Distributors Association (OEDA) in November 2013. Additional market data was provided by two industry peak bodies in December 2013 and January 2014 to support the project’s current cost benefit and sensitivity analyses. 
In April 2014, Australia’s environment ministers initiated work to identify strategic priorities and approaches as a basis for developing a National Clean Air Agreement by 2016. Reflecting the significance of fine particle emissions from 'non-road spark ignition engines', they also called for the finalisation of a regulation impact statement on potential emission control options for these sectors.
In August 2014 and in the period following, the Department of the Environment met with OEDA, AMEC and OPEA representatives, as well as Surf Life Saving Australia, BIAA and major retailers to discuss the options considered in the RIS, introducing a modified voluntary option and a co-regulatory option not considered in the Consultation RIS.
This RIS updates the Consultation RIS and takes into account submissions and consultations undertaken to date, in the following ways:
•	The policy options that introduce emission standards are expanded to consider voluntary action by industry, co-regulation or regulation to better meet the objectives of the Australian Government’s regulation reform agenda; and
•	An additional cost benefit analysis was undertaken to accommodate the expanded options.


[bookmark: _Toc438725862]2	THE PROBLEM
This Section:
•	outlines the current understanding of the impact on human health of ambient air pollution;
•	provides a summary of the NRSIEE sector in Australia, and the problem caused by emissions from this sector;
•	highlights that NRSIEE emissions are currently unregulated in Australia; and
•	that the problem will get worse without some form of intervention.
[bookmark: _Toc438725863]2.1	The impact of air pollution on human health
The World Health Organisation (WHO) states that air pollution is now the world’s largest single environmental health risk [footnoteRef:3]. Significantly, the WHO recently announced that outdoor air pollution has been classified as carcinogenic to humans [footnoteRef:4].  [3:  WHO Media Centre, press release, 2014, air pollution]  [4:  International Agency for Research on Cancer. (2013). Press release 221: Outdoor air pollution a leading environmental cause of cancer deaths. Retrieved March 10, 2015] 

The health effects of urban air pollution are largely chronic conditions resulting from long-term exposure to this risk. There may also be an additional burden from short-term exposure to abnormally high levels of urban air pollution, although this risk is more controversial [footnoteRef:5]. In 2012, 3.7 million deaths worldwide were attributable to ambient air pollution. Worldwide, the breakdown of ambient air pollution related deaths are: [5:  Begg S, Vos T, Barker B, Stevenson C, Stanley L, Lopez AD, (2007). The burden of disease and injury in Australia 2003.(Cat. No. PHE 82). Canberra: AIHW.] 

•	40% – ischaemic heart disease
•	40% – stroke
•	11% – chronic obstructive pulmonary disease
•	6% – lung cancer
•	3% – acute lower respiratory infections in children
The United Nations Environment Programme estimated that the monetary impact of death and illness due to outdoor air pollution in 2010 in Organisation for Economic Co-operation and Development (OECD) countries alone was US$1.7 trillion [footnoteRef:6]. [6:  United Nations Environment Programme. (2014). Air pollution: World's worst environmental health risk. Retrieved November 24, 2014] 

An overview of health impacts from some common specific air pollutants can be seen in Table 2.1. The nature and severity of the effect are a function of the type and concentration of pollutant, the duration of exposure and the sensitivity of the individual [footnoteRef:7]. [7:  Department of Sustainability, Environment, Water, Population and Communities (2011) Australian State of the Environment 2011 report. Department of Sustainability, Environment, Water, Population and Communities. Canberra, Australia (page 123).] 

[bookmark: _Toc438725864]Table 2 1  Health endpoints associated with selected air pollutants (from NSW Dept Environment and Conservation, 2005) [footnoteRef:8] [8:  Department of Environment and Conservation (NSW). (2005) Air Pollution Economics: Health Costs of Air Pollution in the Greater Sydney Metropolitan Region. (page20).] 

	Pollutant type
	Particulates (PM)
	Nitrogen dioxide
	Carbon monoxide
	Air toxics
	Air toxics (PAHs)

	Potential impact on human health
	Increase in cardiac and respiratory mortality,
Admissions to respiratory and cardiovascular casualty room and hospital,
Increased incidence of acute bronchitis in adults and children,
Increased prevalence and exacerbation of COPD in adults and children,
Asthma attacks in adults and children,
Cough,
Restricted activity days,
Reduced lung function
	Increased mortality,
Impaired lung function,
Impaired respiratory immune response leading to increased susceptibility to infections,
Increased respiratory disease in childhood
	Cardiovascular related mortality,
Aggravation of cardiovascular disease and chest pain,
Nausea,
Headache,
Fatigue
	Eg Benzene[footnoteRef:9]:  [9:  Health impacts from other air toxics include Toluene: CNS dysfunction (often reversible), Narcosis, Light-headedness; Xylene: Irritation of respiratory tract, Eye irritation, Headaches, Dizziness, Fatigue, Tremors, Coordination difficulties, Impaired pulmonary function; 1,3-butadiene: Cancer, Eye, nose and throat irritation. ] 

Leukaemia,
Long-term harm to immune system,
Skin and eye irritation,
Drowsiness,
Dizziness,
Headaches
	Cancer
Kidney and liver damage
Respiratory irritation
Exacerbation of asthma
Chronic bronchitis
Coughing and throat irritation



2.1.1	Air pollution in Australia is low by world standards, but still a problem...
While by world standards Australia has very clean air, there are ongoing challenges. Australia’s ambient (outdoor) air quality does not always meet national health-based ambient air quality standards. 
Sources of ambient (outdoor) air pollution in Australia include ‘point’ sources (for example, an industrial power plant) and ‘diffuse’ sources, such as motor vehicles, bush fires, various types of planned burning, fugitive dust from industrial, transport and agricultural activities, domestic and commercial solvents, service stations, and domestic lawnmowers. 
The most widespread pollutants include carbon monoxide (CO), volatile organic compounds (VOC), ozone (O), oxides of nitrogen (NOx), sulfur dioxide (SO2) and particles (particulate matter – PM [footnoteRef:10]).  [10:  Most widespread pollutants.] 

[bookmark: _Toc438725865]2.2	... and ambient air pollution causes health problems in Australia
Air pollution is an important public health issue in Australia. As described earlier, the health problems associated with ambient air pollution are often chronic conditions, and can be difficult to ascribe directly to pollution. As such, unlike deaths due to (say) traffic accidents the impacts of air pollution on health cannot be directly counted and must be evaluated from estimates of health risk based on scientific research [footnoteRef:11]. [11:  Morgan, G. Broome, R. and Jalaludin, B., Summary for Policy Makers of the Health Risk Assessment on Air Pollution in Australia ] 

The Australian Institute of Health and Welfare estimated that urban air pollution was responsible for more than 3000 premature deaths in 2003 [footnoteRef:12]. This was almost twice the number of deaths caused by traffic accidents in the same year [footnoteRef:13]. [12:  Begg S, Vos T, Barker B, Stevenson C, Stanley L, Lopez AD, (2007). The burden of disease and injury in Australia 2003.(Cat. No. PHE 82). Canberra: AIHW.]  [13:  Traffic accident reference, State of the Air Report, 1999 – 2008, p9] 

The mortality and morbidity burden attributable to ambient air pollution translates into large economic costs – in 2005 the Department of Environment and Conservation NSW published estimates of the health cost of air pollution in the Greater Metropolitan Region of NSW in the range of $1 billion to $8.4 billion [footnoteRef:14]. To illustrate these costs, a recent study on the health impacts of air pollution in Australia (for Sydney, Melbourne, Brisbane – including south-east Queensland – and Perth) estimated the following rates of mortality and morbidity attributable to PM [footnoteRef:15], [footnoteRef:16]: [14:  After Department of Environment and Conservation NSW, 2005, Table S.1, page iii. Costs primarily reflect long-term mortality, for which a value of statistical life of $1.0m to $2.5m is used. Resident population of GMR for study period estimated at 5.27 million.]  [15:  2006-2010, HRA Report 2013, captures most of Australia’s urban population. Also looked at other pollutants relevant to NRSIEE emissions, eg ozone, nitrogen dioxide, sulphur dioxide]  [16:  Accepted international methodology for assessing health impacts of air pollution is to estimate attributable health effects for an index (or surrogate) pollutant, which covers the majority of effects of all other correlated pollutants and avoids the issue of double counting (Jalaludin, B., Glen Salkeld, Geoff Morgan, Tom Beer, Yasir Bin Nisar A Methodology for Cost-Benefit Analysis of Ambient Air Pollution Health Impacts: Final Report. Commonwealth Department of Environment, Water, Heritage and the Arts, Canberra (16 January, 2009). PM is often used as the index pollutant (HRA Report 2013  and also, the WHO suggests that PM or sulphur dioxide is selected as the index air pollutant for health effects of transport sources of ambient air pollution (World Health Organisation Air Quality Guidelines. Global update 2005. Particulate matter, ozone, nitrogen dioxide and sulphur dioxide. WHO Regional Office for Europe, Copenhagen (2006)).] 

•	Annual mortality attributable to long-term PM2.5 exposures above background is equivalent to approximately 1590 deaths at typical ages (2.2%).
•	Approximately 2070 cardiovascular hospital admissions across all ages (1.4%) were attributable to short-term PM2.5 exposures above background.
•	Approximately 120 hospital emergency department attendances for childhood asthma (0.6%) were attributable to short-term PM2.5 exposure above background.
•	Approximately 1130 respiratory hospital admissions in 0–14 year olds (2.2%) were attributable to short-term PM10 exposures above background.
•	Approximately 530 pneumonia and acute bronchitis hospital admissions at ages 65+ (2.5%) were attributable to short-term PM10 exposures above background.
Pollutants such as PM can travel a long distance from their source and therefore affect various populations over a wide geographical area. At an individual level, the health burden of exposure to ambient levels may be relatively small. However, these individual effects translate to a large public health burden when multiplied by the large number of people exposed in urban centres.
[bookmark: _Toc438725866]2.3	NRSIEE and the NRSIEE Industry
Non-road emission sources comprise compression ignition (diesel) engines, spark ignition (petrol and gas) engines and aircraft engines (jet or turbofan) and have a broad range of applications. NRSIEE as referred to in this RIS covers a wide range of spark ignition petrol powered equipment. The marine engines and outdoor powered equipment categories account for the majority of NRSIEE. These categories cover:
•	Marine engines – including outboard, inboard or stern-drive marine engines and personal watercraft (with in-built marine engines); and
•	Outdoor powered equipment [footnoteRef:17] – including trimmers, brush cutters, leaf blowers, chain saws, chippers, cement mixers, lawn mowers, pumps, generators, air compressors. [17:  The engines are less than 19 kW or 25 horsepower in power.] 

Approximately 40,000 marine engines and one million units of outdoor powered equipment are imported annually. Very few are manufactured domestically.
2.3.1	The NRSIEE industry
Over 500 manufacturers, importers, distributors, dealers and retailers are involved in the sale of NRSIEE in Australia. A number of these are represented by three peak industry organisations: the Outdoor Powered Equipment Association (OPEA), the Outboard Engine Distributors Association (OEDA) and the Australian Marine Engines Council (AMEC).
[bookmark: _Toc438725867]NRSIEE Industry
•	Over 500 manufacturers, importers, distributors, dealers and retailers are involved in the sale of NRSIEE in Australia.
•	Australian manufacturing is largely limited to incorporating engines manufactured overseas into products made in Australia.
•	Around 1 million outdoor powered equipment units are imported annually with an estimated value of $248 million in 2009-10 [footnoteRef:18]. [18:  Australian Bureau of Statistics. (2010). Australian customs value.Canberra, Australia. ABS] 

•	Around 40,000 marine engines are imported annually worth an estimated $144 million in 2009 10 [footnoteRef:19]. [19:  Australian Bureau of Statistics (2011) Australian importation data on non-road engines 1998 to 2011 (supplied October 2011). Equipment included blowers/vacuums, garden trimmers, AC GenSets, ride-on mowers and tractors, and push-mowers] 


2.3.1.1	Marine NRSIEE
There are six major outboard marine manufacturers that import into Australia (Mercury, Yamaha, Tohatsu, Evinrude, Honda, Suzuki) that hold approximately 80 per cent of the market, with at least a further nine brands imported from Asia [footnoteRef:20]. Marine engines are distributed by dealerships and agents for the major brands, as well as by independent outlets and one major retailer. The manufacturers are represented by two peak industry organisations – OEDA and AMEC. OEDA and AMEC members respectively represent approximately 75 per cent and between 5 and 25 per cent of the marine engines market [footnoteRef:21]. [20:  Survey conducted by the Department of the Environment, June 2014.]  [21:  OEDA market share data, retrieved October 23, 2014] 

2.3.1.2	Outdoor powered equipment
The outdoor powered equipment category covers a more diverse group of businesses that cover specialists in the lawn and/or garden area, or general hardware and supply businesses. Product quality and price also varies between home consumer and garden professional markets. 
OPEA represents over 100 manufacturers, importers, distributors and dealers in Australia, including Stihl, Briggs and Stratton, Husqvarna, Makita, and Yamaha. Members from OPEA represent approximately 50 per cent of the outdoor powered equipment market (i.e. garden equipment) with the remaining market share representing the more generic imported equipment [footnoteRef:22]. [22:  OPEA market share data, Retrieved October 23, 2014] 

Trade data shows that more than 26.1 million NRSIEE were imported in the period 1988 to 2001. Outdoor powered equipment contributes significantly to the total of NRSIEE imports. For example, in 2010 42,701 outboards compared to 378,622 brushcutters and 125,626 hand-held blowers/vacuums were imported into Australia.
The majority of consumers undertake boating and gardening activities as recreation and/or maintenance. However, some consumers operate businesses that use these products, for example lawn and garden care operators, plant nurseries, small fishing concerns, aquaculture, and some tourism operators.
[bookmark: _Toc438725868]2.4	NRSIEE emissions are a significant contributor to air pollution
The wide distribution and frequent use of NSIREE within or close to Australian urban environments make them a source of pollution into these environments. The important pollutants associated with combustion engines are:
•	ozone (a secondary pollutant that is formed post-engine exhaust);
•	particulate matter (mostly PM2.5);
•	carbon monoxide (CO);
•	nitrogen oxides (NOx); and volatile organic compounds (VOCs) that consist of the non-methane hydrocarbons.
Many NRSIEE are powered by conventional two stroke engines due to their power characteristics, relative lightness (especially for handheld equipment), and mechanical simplicity. Carburetted 2-stroke spark ignition engines are very high pollution emitters. These engines have significant “scavenging losses” where a large proportion (up to 30%) of the incoming fuel is lost with outgoing exhaust gas during the engine cycle. In addition, blending oil with fuel increases the PM2.5 emissions from these engines compared to 4-stroke engines [footnoteRef:23], with higher blend ratios resulting in higher PM2.5 emissions. [23:  Volckens, John, James Braddock, Richard F. Snow, William Crews (2007) Emissions profile from new and in-use handheld, 2-stroke engines. Atmospheric Environment 41: 640-649] 

Carburetted 2-stroke engines emission rates are therefore significantly elevated when compared against direct injection 2- or 4-stroke engines, or carburetted 4-stroke engines. A NRSIEE engine that meets current European Union or US emission standards for the criteria pollutants will emit only 1/10 to 1/25 the amount of these pollutants emitted from an equivalent carburetted 2-stroke engine of the same power and used for the same purpose
Currently a significant proportion of NRSIEE imported and sold in Australia is 2-stroke technology – and more specifically, higher emitting 2-stroke carburetted technology. As a result, the NRSIEE sector is a significant contributor to the overall pollution load in Australian airsheds. A 2007 review of four Australian airshed inventories [footnoteRef:24] indicated that lawn-mowing and recreational boating together contributed between: [24:  Department of the Environment and Water Resources. Non-Road Engine Emissions Inventory Source Contribution Review. Prepared by Pacific Air and Environment - PAE Job 2165a (11 April 2007). Author, Canberra, Australia. Four airsheds are included in this review: NSW Greater Metropolitan Region (Newcastle-Sydney-Wollongong), South East Queensland (Noosa-Brisbane-Gold Coast, to Toowoomba in west), Port Phillip (Bacchus Marsh-Wallan-Healesville-Somerville-Melbourne-Geelong), and Perth (Perth-Tow Rocks-Rolling Green-North Rockingham).] 

•	2.4 to 5% of total man-made carbon monoxide (CO) emissions;
•	0.1 to 1.7% of total man-made oxides of nitrogen (NOx) emissions;
•	0.2 to 0.6% of total man-made particulate matter (PM, mostly as PM2.5) emissions; and
•	3 to 6% of total man-made volatile aromatic hydrocarbon (VOC) emissions.
[bookmark: _Toc438725869]NRSIEE are high polluters relative to their engine size and usage
At peak times, NRSIEE are estimated to contribute up to 10 per cent of overall air pollutants in Australian urban environments.
Many NRSIEE are powered by conventional two stroke engines which produce more pollution compared to four-stroke engines and some advanced technology two-stroke engines [footnoteRef:25].  [25:  The 2011 test was undertaken in the American Automobile Club emissions laboratory, the Automotive Research Center at Diamond Bar, California and reported on Edmunds car dealership website (accessed 28/08/2015).] 

One hour of operation of a 2-stroke leafblower can produce around the same emissions of NOx as a car operated over the same period [footnoteRef:26], and as much HC as 150 cars operated over the same period. [26:  CRIS – fn certified to US standards – ie even the better-performing NRSIEE emit disproportionately higher levels of air pollutants when compared against typical modern car engines] 

These values represent the long-term averages. The review demonstrates that, on a summer weekend day, lawn-mowing and recreational boating activities together contribute on those days about 20% of total man-made CO, 5 to 9% of total man-made PM, and 20% of total man-made VOC emissions in these urban environments.
Coastal emissions from NRSIEE are captured in figures for NRSIEE emission levels in urban centres. This is because most recreational boating activities occur within the close proximity to where the boats are registered [footnoteRef:27], and most boats are registered within major urban centres with adjacent navigable coastal waterways such as in Brisbane, Sydney and Melbourne [footnoteRef:28]. [27:  Queensland study]  [28:  State boat registration data] 

2.4.1	Health impacts and costs from NRSIEE air pollution in Australia 
Even though NRSIEE emissions represent only a portion of total air pollution in Australia, and Australian air pollution levels are relatively low by international standards, NRSIEE emissions are likely to have a significant impact on health outcomes. This is because the current science indicates that there is no threshold below which adverse health effects from PM and other pollutants in the atmosphere are not observed, and that adverse effects can be experienced after both short- and long-term exposures. Adverse health effects have been demonstrated at ambient air pollution concentrations and levels below current standards. This is illustrated in Box 1.
Given NRSIEE emissions represent a small but significant proportion of total ambient air pollution, it is arguable that dozens of the approximately 3000 deaths per year deaths attributed to ambient urban air pollution could be due to NRSIEE emissions. Even a small reduction in the concentration of air pollutants such as PM will have a public health benefit when averaged across large populations.
Box 1: Health impacts of PM2.5 at different ambient pollution levels.
[image: ]
The above figure represents global concentration-mortality relationships for ambient PM2.5 for five individual endpoints (solid lines, left axis), and for the total of five causes (dashed line, right axis). The vertical axes indicate per-capita mortality rates attributable to PM2.5 for a hypothetical global population uniformly exposed to a given level of PM2.5.
What is important to note is the shape of the concentration-mortality relationship. It shows that there are health impacts right down to very low levels of pollution, and that even at very high levels marginal increase in pollution is likely to increase mortality. For comparison, peak daily PM2.5 levels in Australian capital cities are commonly in the range of 20-50ug/m3 [footnoteRef:29]. [29:  State of the Environment 2011 Committee 2011, Australia State of the Environment 2011, Independent report to the Australian Government Minister for Sustainability, Environment, Water, Population and Communities, Canberra DSEWPaC Australian Government 2011.] 

This illustrates the current scientific view that additional ambient air pollution is likely to be harmful, regardless of the current population level.
Source: Apte, J., Marshall, J., Cohen, A. and Brauer, M. 2015, ‘Addressing Global Mortality from Ambient PM2.5’, Environmental Science and Technology, 49, pp. 8057−8066.
2.4.2	Environmental impacts from air pollution in Australia
In addition to health impacts, air pollution may have significant impacts on the environment, either directly or indirectly. Impacts may include damage to crops and other vegetation through impaired growth; acidification of soils and freshwater, which depletes essential nutrients that support flora and fauna; eutrophication which depletes oxygen levels and can lead to a change in species diversity; and chronic health problems in wildlife from heavy metals and organic pollutants6,7. Additionally, NRSIEE emit CO2 and NOx, both greenhouse gases which contribute to climate change.
The focus of this RIS is on reducing emissions from NRISEE to reduce associated health impacts. However, it is important to note that there are broader impacts associated with air pollution. As NRSIEE emissions contribute to air pollution, they also contribute to these broader impacts.
[bookmark: _Toc438725870]2.5	The problem will get worse if the status quo is maintained
More than one million NRSIEE were imported into Australia in 2012 [footnoteRef:30]. Historical import and retail data show a growth trend in annual NRSIEE sales that keeps pace with or slightly exceeds Australia’s population growth rate. The number of operational NRSIEE is therefore growing in Australia and this will lead to an increase in pollution from these engines under current business as usual arrangements. [30:  ABS Trade data.] 

Australia has benefited somewhat from the import of cleaner engines compliant with NRSIEE emission standards issued by the US, EU and other jurisdictions. However these engines are more expensive and so that there is a continuing domestic market for cheaper but more polluting engines. A review of the emission performance of new NRSIEE being sold into the Australian non-road market indicates that a significant portion of units are high emitters relative to units being sold into the US and EU [footnoteRef:31]. [31:  Environment Link and Vehicle Design Research (2007). Comparative assessment of the environmental performance of small engines. Marine outboards and personal watercraft. Commissioned by the Department of Environment and Water Resources. Retrieved December 8, 2014] 

Retail surveys of the Australian outboard market in 2005/06 estimate that 63% of outboards [footnoteRef:32] and 64% of powered garden equipment [footnoteRef:33] could not meet the US EPA phase 2 emission standards for NRSIEE introduced into the USA at that time. Data from the Australian outboard industry suggests that the proportion of high emitters has reduced to 51% in 2012 [footnoteRef:34]. [32:  Department of the Environment and Water Resources. Comparative Assessment of the Environmental Performance of Small Engines: Outdoor Garden Equipment. Prepared by Environment Link and Vehicle Design and Research P/L (February 2007), Author, Canberra, Australia.]  [33:  Department of the Environment and Water Resources. Comparative Assessment of the Environmental Performance of Small Engines: Marine Outboards and Personal Watercraft. Prepared by Environment Link and Vehicle Design and Research P/L (February 2007), Author, Canberra, Australia.]  [34:  Outboard Engine Distributors Association (OEDA) presentation to the Department (2013).] 

Available retail data supplied by the Australian peak body for powered outdoor equipment (Outdoor Powered Equipment Association – OPEA) does not disaggregate into compliant and non-compliant categories. Therefore there is no current evidence of a similar trend in this sector.
Without some form of intervention, NRSIEE emissions of these pollutants are expected to increase significantly over the period 2015-2035 – by around 40 per cent for PM and HC emissions, and by almost 80 per cent for NOx emissions – with the majority of the growth due to outdoor powered equipment. This increase is driven by the likely continued growth in imports of NRSIEE, and continuing demand for the lowest priced equipment, particularly in the outdoor powered equipment category. Industry advises that the imported less expensive NRSIEE tend not to meet international standards.
The increase in emissions from NRSIEE will contribute to greater levels of these pollutants in the ambient air in Australia, and will result in an increase in population exposure and associated health impacts.
[bookmark: _Toc438725871]2.6	Current air quality management in Australia does not address emissions from NRSIEE
The current approach to air quality management in Australia focuses on reducing exceedances of ambient air quality standards at specific locations. The standards are based on health considerations and are made under the National Environment Protection (Ambient Air Quality) Measure (AAQ NEPM). This recognises the importance of a nationally consistent approach to the management of air pollution standards, supported by local tailored responses, on environmental, economic efficiency and health cost/benefit grounds.
A review of the AAQ NEPM [footnoteRef:35] in 2011 included a recommendation for the specification of air quality standards for PM2.5 and the introduction of an exposure reduction approach to maximise overall health benefits by reducing general population exposure to low air pollution concentrations. Given policy measure are already in place to address many other major sources of air pollution in Australia, efforts to further reduce air pollution will need to focus on either introducing more stringent or more broadly applicable measures for sectors that are already regulated, or on reducing emissions from currently unregulated sources/sector. [35:  National Environment Protection Council. (2011). National environment protection (ambient air quality) measure review, Review report. Retrieved August 19, 2014 from http://www.scew.gov.au/resource/national-environment-protection-ambient-air-quality-measure-review-review-report – the recommendation was supported by a better understanding of the long-term health effects of PM2.5.] 

Currently, there are no national regulations in Australia that restrict emissions from non-road spark ignition equipment and engines. In contrast, national vehicle emission standards for on-road vehicles (motor vehicles) have been in force since 1972, and many point-source emissions, which are generally regulated at the state-level, have been similarly regulated for more than 20 years.
2.6.1	NRSIEE emissions are regulated in other countries
NRSIEE emission standards have been introduced in North America (USA and Canada), the European Union (EU), Japan and China. 
The US Environmental Protection Agency (EPA) first introduced emission standards for some NRSIEE in 1995 and in 2008 released the Control of Emissions from Non-road Spark-Ignition Engines and Equipment; Final Rule, which set out the emission standards for all types of non-road engines, equipment, and vehicles [footnoteRef:36], including for exhaust and evaporative emissions to reduce the environmental impact from marine spark-ignition engines and vessels [footnoteRef:37] and small spark-ignition engines [footnoteRef:38].   [36:  US NRSIEE Final Rule, retrieved August 19, 2014]  [37:  US NRSIEE Final Rule, Marine engines retrieved August 19, 2014]  [38:  US NRSIEE Final Rule, small engines retrieved August 19, 2014] 

The emission standards require manufacturers to control exhaust emissions from the engines and evaporative emissions from fuel tanks and fuel lines. Evaporative emission standards address fuel permeation through fuel-system components in addition to fuel venting during engine operation. 
The first European legislation to regulate emissions from non-road (off-road) mobile equipment was promulgated on 16 December 1997 [footnoteRef:39]. The regulations for non-road diesels were introduced in two stages: Stage I was implemented in 1999 and Stage II was implemented over 2001 to 2004. [39:  European Commission. (1997). Directive 97/68/EC. retrieved August 19, 2014] 

On 9 December 2002, the European Parliament adopted Directive 2002/88/EC [footnoteRef:40], amending the non-road Directive 97/68/EC by adding emission standards for small, gasoline fuelled utility engines below 19 kW. The Directive notes that emissions from small spark ignition engines (gasoline engines) in different types of machinery contribute significantly to identified air quality problems, both current and future, especially ozone formation. The utility engine emission standards are to a large degree aligned with the US emission standards for small utility engines.  [40:  European Commission. (2002). Directive 2002/88/EC. Retrieved August 23, 2014] 

Emission standards for non-road engines and equipment are also in place in several other countries including Canada, Japan and China. The Canadian Off-Road Small Spark-Ignition Engine Emission Regulations [footnoteRef:41] were promulgated on 19 November 2003. The Regulations apply to off-road engines of model year 2005 and later that use sparkplugs and develop no more than 19 kW (25 hp) of power such as those used in lawn and garden machines, in light-duty industrial machines, and in light-duty logging machines. [41:  Environment Canada. (2003). Off-road small spark-ignition engine emission regulations (SOR/2003-355) retrieved August 19, 2014] 

Chinese emission standards for non-road mobile machinery are generally based on the European emission standards, although they also include small diesel engines which are not included in the European standards [footnoteRef:42]. [42:  Transport Policy.net. (n.d.). China: nonroad: emissions retrieved August 19, 2014] 

These countries are phasing in stricter limits as awareness grows of the impact of the NRSIEE emissions, both within country and trans-nationally even at low levels [footnoteRef:43], and advances in technology allow for a lower level of pollutants in emissions from these products. [43:  Anenberg, S. C., West, J. J., Yu, H. et al. (2014). Impacts of intercontinental transport of anthropogenic fine particulate matter on human mortality. Air Quality Atmosphere and Health 7,369-379
] 

[bookmark: _Toc438725872]2.7	Problem summary
•	Air pollution has been shown to cause a range of health impacts – from respiratory and cardiovascular illnesses, to cancer and premature death. In Australia it is estimated that around 3000 deaths per year could be attributed to ambient air pollution.
•	NRSIEE emissions contribute a small but significant proportion of air pollution in Australia – up to 10 per cent of urban pollution on peak days, although this is based on a 2007 study which adds some uncertainty in establishing the extent of the problem relative to other pollution sources.
•	Recognising the significance of the contribution of non-road spark ignition sources to the problem of air pollution, other countries have implemented emissions standards to reduce emissions from these sources – some as long ago as 1995. Emissions by NSIREE are currently unregulated in Australia.
•	Without some form of intervention, emissions from NRSIEE in Australia are projected to increase by between 40 percent and 80- per cent (depending on the pollutant) by 2035, with a consequent rise in overall air pollution levels and incidence of associated health impacts. 
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Whereas on-road vehicles have been subject to increasingly stringent emission standards since the early 1970s, as well as state and territory emission reduction programs, non-road engine emissions have remained largely unregulated in Australia. This is in contrast to measures that have been taken internationally by the United States of America, the European Union and China amongst other countries.
As highlighted in Section 2, NRSIEE contributes to emissions of fine particles (PM) and ozone precursors, and that these exhaust emissions result in significant impacts on human health, as well as the potential for broader environmental effects. Despite consuming less fuel than on-road transport nationally, NRSIEE makes a significant contribution to emissions of air pollutants which is not currently being addressed.
The problem will get worse if the status quo is maintained as market forces within the NRSIEE sector in Australia have not driven the transition to lower emission engines, particularly for outdoor powered equipment. Further, increasingly strict international standards are likely to increase the cost differential between internationally-compliant NRSIEE and cheaper non-internationally-compliant NRSIEE. This is expected to impede the future uptake of lower emission NRSIEE in Australia. 
Without some form of intervention, emissions from NRSIEE and the associated health impacts are projected to grow over the next two decades as set out in Section 2. 
NRSIEE emissions are a national concern as they can be transported long distances, both within a state or territory, and between states and territories. Effective national management would deliver improvements in air quality, reduce health costs, deliver economic efficiency through reduced burden on industry from multiple approaches and provide consistency across jurisdictions.
Reducing this source of exhaust emissions into the future would result in a significant decreased impact on human health, particularly in areas of higher population density. 
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The objectives in managing NRSIEE emissions are to:
1.	Reduce the adverse impacts of NRSIEE emissions on human health and the environment
2.	Ensure any emission-reduction measure/s provide for a consistent national approach and are commensurate with international trade requirements and accepted international standards
3.	Ensure that any approach provides a net benefit to the community and meets the objectives of the Australian Government’s regulation reform agenda by minimising the impact and costs on business to the extent possible while still meeting objectives 1 and 2.
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This Section outlines the development, consideration and selection of the options for reducing emissions from NRSIEE.
[bookmark: _Toc438725877]4.1	Development of Options – Consultation RIS
The Consultation RIS (CRIS) set out three options for action, i.e. actions to reduce emissions:
•	Business as usual
•	Limiting the use of NRSIEE
•	Establishing emission standards via:
-	Voluntary industry agreement (restricted to the marine outboard industry)
-	Commonwealth regulation
-	National Environment Protection Measure (NEPM).
[bookmark: _Toc438725878]4.2	Development of Options – Decision RIS
Submissions on the CRIS were supportive of government action to reduce emissions from NRSIEE. However, there were diverging opinions regarding the timing of the implementation of full regulation, with some respondents preferring a phased approach, while other respondents favoured immediate regulation. 
Only one submission out of some 91 submissions received stated a preference for no government intervention, while another three did not provide a clear statement on their preferred action. One submission supported the voluntary outboard industry agreement option with no other government action. 
Of the submissions which were supportive of regulated emissions standards, none specifically mentioned whether implementation should be in the form of Commonwealth regulation or a NEPM. Comments were largely focussed on the stringency and timing of standards and the impacts that could result from the implementation of emissions standards.
Further consultations, including those with state and national bodies representing recreational fishing and boating groups, and other organisations, confirmed conclusions from the CRIS that:
•	Limiting or banning the use of NRSIEE were not considered feasible or practical
•	Individual State/territory-based regulations were not able to meet the objectives, and
•	There was strong support for establishing NRSIEE emissions standards.
As noted above, a broader range of options were initially assessed to identify the most feasible options for establishing product emission standards. These were developed in response to comments received on the Consultation RIS and subsequent consultation with marine industry stakeholders between 2010 and 2013. 
This assessment identified four main options that merited detailed assessment in the cost benefit analysis. 
Option 1 – No Policy Change	Government and industry maintain current policy and practices into the future and do not take specific action to manage NRSIEE emissions
Option 2 – Voluntary	Voluntary scheme operated by industry where NRSIEE are voluntarily labelled if compliant with the emission standards, with the emission standards set by government
Option 3 – Co-Regulation	Legislation establishes emission standards with industry administering the arrangement
Option 4 – Regulation	Legislation establishes emission standards with government administering the arrangement
[bookmark: _Toc438725879]4.3	The Australian NRSIEE Emission Standards
Since 1995 the US has taken the lead in identifying the problems resulting from NRSIEE emissions, gathering the data necessary to understand consequences and options, and developing responses, particularly in the establishment of emission standards. Other countries have been able to follow this lead. 
The EU standards have been developed based on the US standards and while they have deviated over the years, the EU is currently considering full alignment with the US standards. The Chinese standards are based on the EU standards and are likely to be updated as the EU standards are changed and, therefore, result in alignment to those in the US. The Canadian emission standards are already based on those of the US. 
US standards continue to be the most stringent internationally, and are the default for most manufacturers due to the US market share for NRSIEE products. 
Public consultation with Australian industry and community stakeholders on the Consultation RIS and in the development of this Decision RIS has indicated broad support for the adoption of US emission standards in Australia. 
The proposed approach to establishing Australian NRSIEE emission standards is to align them with the US emission standards. Specifically to adopt those defined in Title 40 of the US Code of Federal Regulations or equivalent standards of other countries. 
The US emission standards cover seven categories with only two relevant to Australian requirements to reduce emission from NRSIEE. The Control of Emissions from Non-road Spark-Ignition Engines and Equipment; Final Rule (2008) categories relevant to this RIS are set out in Table 4.1. The US EPA seeks manufacturers and/or importers to submit an application for certification.
[bookmark: _Toc438725880]Table 4.1	US Non-road Spark-Ignition Engines and Equipment – Relevant Categories
	[bookmark: US_NRSIEE_relevant_categories]Category
	Coverage

	Title 40 CFR Part 1045 - Marine spark-ignition (SI) engines and vessels
	Gasoline boats and personal watercraft: pleasure boats, jet-skis, outboard engines, and stern drive/inboard engines

	Title 40 CFR Part 1054 - Non-road small SI engines and equipment: ≤ 19kW, or ≤25 hp (approx)
	Small gasoline lawn and garden equipment: lawnmowers, leaf blowers, chain saws, and string trimmers



It is proposed that Australian regulations would adopt the two relevant categories from the US emissions standards and recognise the equivalent standards of other countries (for example the Canadian standards are based on the US standards).
Certification by the US EPA or equivalent certification by other countries would provide sufficient evidence to enable the importation and sale of relevant equipment in Australia. It is not proposed that Australian standards would seek to be more stringent than those of the US or equivalent standards.
The US regime has the ability for averaging, banking and trading (ABT). This process enables manufacturers to average emissions across product families within their product lines. Additionally, manufacturers can use credits accrued in one year for engines that outperform standards to offset worse-performing engines in subsequent years. Manufacturers can trade credits so long as the product line, on average, does not exceed the weighted average, as allowed by standards, for the relevant product line. This allows them to maintain a supply of higher emission equipment for niche applications, such as olive shakers, which cannot be serviced with low-emissions equipment.
The introduction of this process would require applications, monitoring and reporting on ABT. This would add considerably to the complexity of the introduction of emission standards, additional cost to government and industry and a small reduction in benefits. However, not allowing ABT would arguably impose more stringent standards than those in the US. As such, whether some form of ABT is introduced is proposed to be considered during implementation, in consultation with industry.
In summary, it is proposed that the Australian NRSIEE emission standards encompass:
•	adoption of the  US Control of Emissions from Non-road Spark-Ignition Engines and Equipment; Final Rule (2008) Title 40 CFR Part 1045 and 1054 or the equivalent standards of other countries, and
•	acceptance of US certification or equivalent from other countries as evidence of compliance prior to importation.
[bookmark: _Toc438725881]4.4	Option 1 – No Policy Change
The No Policy Change option represents the scenario where government and industry maintain current policy and practices into the future and do not take specific action to address the problem outlined in Section 2. This Option means:
•	Government, at all levels, will continue with no change in policy regarding NRSIEE emission reduction;
•	The market will continue to operate as is, including recognising that:

-	import trends of NRSIEE follow overseas trends
-	the growth in cleaner technologies largely driven by the US emission standards will continue
-	the import of cheaper non-compliant units will continue.
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The Voluntary option seeks to encourage the import and purchase of NRSIEE that are compliant with NRSIEE emission standards through voluntary labelling of NRSIEE compliant products. This approach would enable consumers to choose between a lower emission, compliant, labelled product and a higher emission, non-compliant, non-labelled product.
This option proposes the adoption of emission standards aligned with, or similar to, the US emission standards as the Australian voluntary standards. NRSIEE could continue to be imported even if non-compliant with the voluntary standards. 
A voluntary approach was not supported during consultations. Industry was specifically concerned about the cost of setting up such an approach and to then have other businesses use the approach without contributing to the cost of its establishment and operation. Feedback indicated that should there be a voluntary approach that it should be underwritten by government regulation of the standards. This was seen as necessary to ensure credibility, assist in the development of clear rules and guidelines, and encourage uptake by industry (importers, retailers, etc). 
Under this option, a regulatory framework would only provide for the:
•	Setting of NRSIEE emission standards 
•	Development of guidelines for accreditation and for the labelling scheme/s
•	Establishment of the role, responsibilities and powers of accredited organisation/s
•	Accreditation of organisation/s to administer the voluntary arrangements
•	Authorisation of the use of labels to identify NRSIEE compliant products if approved by an accredited organisation.
This approach is the deregulation option as the application of the government set NRSIEE emission standards is voluntary. 
4.5.1	Role of Government 
The role of government would be to:
•	Establish the NRSIEE emission standards, in consultation with stakeholders
•	Develop, in consultation with industry, the guidelines for accreditation and for the labelling scheme/s
•	Develop and then administer the necessary regulations governing the voluntary approach
•	Accredit suitable organisation/s to operate the scheme/s
•	Oversee the compliance of accredited organisation/s with the regulations.
Under this approach national consistency is provided by the Commonwealth taking responsibility for the roles outlined above. 
4.5.2	 Role of Industry
The role of industry would be to voluntarily:
•	consult with government on the NRSIEE emission standards and guidelines for accreditation and for the labelling scheme/s; and
•	operate one or more labelling scheme/s as accredited by government.
An organisation or industry body would be free to apply to the government to become an accredited organisation. As an accredited organisation, it would have responsibility, under regulation, to administer a NRSIEE labelling scheme, including:
•	promoting compliance with the standards and use of labels through education, information dissemination and marketing;
•	assessing applications to use labels; and
•	undertaking compliance functions to ensure correct use of labels and following up incorrect or misuse use of labels.

There may be multiple accredited organisations. This may reflect the category of NRSIEE, for example a marine engines accredited organisation and an outdoor powered equipment accredited organisation. This could, alternatively, reflect outboard marine engines retailers, or home garden powered equipment importers, or professional garden equipment operators. This aspect is dependent on response from industry to the opportunities of a voluntary approach.
Individual businesses (e.g. importers, retailers) will be:
•	able to voluntarily apply for use of a NRSIEE compliant label for their products, and
•	expected to only use a label signifying compliance with NRSIEE emission standards where they have approval from an accredited organisation for a specific product. 
This provides the consumer with surety that products labelled meet the NRSIEE emission standards.
4.5.3	Role of the Consumer
The Voluntary approach promotes decision making by the consumer as the key to reducing emissions from NRSIEE. The consumer, through access to information at the point of sale (i.e. a compliance label), is empowered to choose whether to purchase a lower-emission compliant product or not.
[bookmark: _Toc438725883]4.6	Option 3 – Co-Regulation
The Co-Regulation option shares some of the same basic elements as the Voluntary option with the significant addition of mandating the NRSIEE emission standards. This would mean that only products that complied with the relevant NRSIEE emission standards would be allowed to be sold in Australia. 
This option also proposes the adoption of emission standards aligned with, or similar to, the US emission standards as the Australian standards.
Under this option, a regulatory framework would provide for the:
•	setting of NRSIEE emission standards;
•	development of guidelines for the co-regulatory arrangements;
•	accreditation of organisations to administer the co-regulatory arrangements; and
•	establishment of the role, responsibilities and powers of accredited organisations.
This approach seeks to minimise regulation while ensuring only the sale of compliant products through co-regulatory oversight.

4.6.1	Role of Government 
The role of government would be to:
•	establish the NRSIEE emission standards, in consultation with stakeholders;
•	develop, in consultation with industry, regulations for co-regulatory arrangements;
•	develop and then administer the necessary guidelines governing the co-regulatory approach;
•	accredit suitable organisations to operate as co-regulators; and
•	ensure compliance of accredited co-regulators with the regulations.
Under this approach, national consistency is provided by the Commonwealth taking responsibility for the roles outlined above.
4.6.2	 Role of Industry
The role of industry would be to:
•	consult with government on the NRSIEE emission standards and regulations and/or guidelines for co-regulatory arrangements; and
•	operate one or more co-regulatory arrangements as accredited by government.
An organisation or industry body would apply to the government to become an accredited co-regulatory organisation. As an accredited co-regulatory organisation, it would have responsibility, under regulations, to administer a co-regulatory arrangement, including:
•	promoting understanding and compliance with the standards through education, information dissemination and marketing;
•	assessing applications to import/sell compliant products; and
•	undertaking compliance functions to ensure adherence with the regulations.
There may be multiple accredited organisations. This may reflect the category of NRSIEE product, for example a marine engines accrediting organisation and an outdoor powered equipment accrediting organisation. This could, alternatively, reflect outboard marine engines retailers, or home garden powered equipment importers, or professional garden equipment operators. This aspect is dependent on the response from industry to the opportunities of a co-regulatory approach.
Individual businesses (e.g. manufacturers, importers, retailers) would be required to:
•	apply for approval to an accrediting organisation to manufacture or import compliant products for sale;
•	produce and maintain evidence of compliance such as US certification or equivalent; and
•	maintain records of NRSIEE products imported or manufactured for audit and compliance purposes.
Individual businesses will be expected to only sell products that have been approved by an accredited co-regulatory organisation as meeting the relevant NRSIEE emission standard/s.
4.6.3	Role of the Consumer
The co-regulation approach assures the consumer that all products imported and/or offered for sale will meet the relevant NRSIEE emission standard/s.
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The Regulation option proposes the setting of NRSIEE emission standards through regulation. Only products that comply with a relevant NRSIEE emission standard would be allowed to be sold. 
This option also proposes the adoption of emission standards aligned with, or similar to, the US emission standards as the Australian standards.
Under this option, a regulatory framework would provide for the:
•	setting of NRSIEE emission standards; and
•	development of legislation and regulations establishing the role, responsibilities and powers of the regulator.
This approach seeks to minimise regulation and complexity through instituting a single regulator while ensuring only products that comply with NRSIEE emission standards are sold.
4.7.1	Role of Government 
The role of government would be to:
•	establish the NRSIEE emission standards, in consultation with stakeholders
•	develop and then administer the legislation and necessary regulations to support the legislation
•	promote understanding and compliance with the standards and legislation through education and information dissemination 
•	ensure compliance with the legislation and regulations.
Under this approach, national consistency is provided by the Commonwealth taking responsibility for the roles outlined above.
 
4.7.2	 Role of Industry
The role of industry would be to:
•	consult with government on the NRSIEE emission standards and guidelines;
•	operate in compliance with the legislation and regulations.
Individual businesses (e.g. manufacturers, importers, retailers) would be required to:
•	apply to the regulator to manufacture or import compliant products for sale;
•	produce and maintain evidence of compliance such as US EPA certification or equivalent;
•	maintain records of NRSIEE products imported or manufactured for audit and compliance purposes.
Individual businesses will be expected to only offer for sale products that are compliant with the relevant NRSIEE emission standard/s. 
4.7.3	Role of the Consumer
The Regulation option assures the consumer that all products imported and/or offered for sale will meet the relevant NRSIEE emission standard/s.


[bookmark: _Toc438725885]5	APPROACH TO THE IMPACT ANALYSIS
A cost-benefit analysis has been undertaken on the four identified options. This Section sets out the cost benefit analysis methodology and the key assumptions and parameters underpinning the analysis.
[bookmark: _Toc438725886]5.1	Methodology and Key Assumptions
The basic methodology for the impact analysis is set out in the equation below:
NPVoption = PVmonetised health impacts + PVchange in consumer surplus + PVchange in producer surplus + PVchange in service and fuel costs + PVcompliance cost to business + PVcompliance cost to government
where NPV is the net present value of the changes, and PV is the present value.
The major standard factors with associated assumptions are:
•	Compliance rates of the three options
•	Period of analysis
•	Population modelling
•	Emissions profile of available engines
•	Engine and equipment costs
•	NSIREE demand response to regulatory changes
•	Health impacts of emissions;
•	Fuel costs; and
•	Regulatory costs.
Other standard assumptions include that there will be:
•	no major shift in combustion engine technology, as well as no major shift in sales demand to non-combustion motors (i.e. battery or electrically operated)
•	on advice from industry, little or no Australian manufacturing of NRSIEE. 
[bookmark: _Toc438725887]5.2	Compliance Rates
Within the cost benefit analysis, to be fully effective means that there is 100 per cent compliance with emission standards. 
This is unrealistic for the Voluntary option as some businesses will opt not to apply the standard. The modelling, therefore, tests this differing level of compliance by setting a parameter value for different levels of compliance within the engine populations (not businesses). 
The level of complexity of the administration of the regimes also impacts on the assumed compliance levels, particularly for the Co-Regulation option, as complexity can provide opportunities for avoidance. The Co-Regulation option with its assumption of compliance activity at multiple levels by multiple parties is likely to see higher rates of non-compliance than the Regulation option. 
The compliance rates used in the analysis are: 
•	100 per cent of engines for the Regulation option mainly due to the Commonwealth administering the arrangement, including compliance measures;
•	80 per cent for the Co-Regulation option reflecting the multiple party compliance processes that will enable some avoidance to take place; and
•	50 per cent for the Voluntary option reflecting overseas experience and its voluntary nature.
[bookmark: _Toc438725888]5.3	Period of analysis
All options assume a start date of 2016, and a 20 year period of analysis. That is, the impact of each option on each new cohort of engines introduced between 2016 and 2035 (inclusive) are examined in the analysis.
[bookmark: _Toc438725889]5.4	Population Modelling
Population modelling for the options estimates the annual populations of operating compliant and non-compliant engines for the period of interest, 2016 to 2035. The option models for both categories of NRSIEE are based on trend analysis of historical sales and trade data for the period 1989 to 2012. ‘Scrappage’ distributions are incorporated into the models to remove aging engines from the population over time, and are sourced from US EPA data [footnoteRef:44]. The population models estimate the shift in engine technology and population size relative to the No Policy Change option when the other options are applied. [44:  US EPA 2005, Calculation of Age distributions in the Nonroad Model: growth and scrappage, EPA420-R-05-018, December.] 

Approximately 80 per cent of marine engines and approximately 55 per cent of outdoor powered equipment are covered within this analysis. This represents mainly outboard engines and handheld garden equipment, including trimmers, brushcutters, blowers, vacuums and chainsaws. These categories include the majority of NRSIEE which are likely to be currently non-compliant with US and other international standards.
In relation to outdoor powered equipment, lawnmowers and pumps/generators are excluded from the cost-benefit analysis due to a lack of reliable data.
•	For lawnmowers this is unlikely to cause a significant problem as industry advises that the vast majority of engines available in the Australian market are already compliant with US emission standards. As such, the inclusion of lawnmowers in the analysis would not significantly affect the estimated costs and benefits of the options.
•	For pumps and generators, it is likely that a subset of the models available on the Australian market currently do not comply with the proposed standards. However, the emissions profile and costs of the engines are similar enough to the outdoor powered equipment included in the analysis that their inclusion, while likely to change the magnitude of the modelled impacts, would not change the direction of the impacts. That is to say that if emissions standards are a good idea for blowers, trimmers and chainsaws, they are likely also to be a good idea for pumps and generators.
An additional element is introduced into the marine engine category sales model. Market data supplied by the marine engine industry shows that there is a small observable trend away from carburetted two-stroke motors to direct injection two-stroke and four-stroke motors. This is captured in the models as a compounding 2 per cent annual displacement of sales from the carburetted two-stroke models (non-compliant) to the “rest” or compliant engines (direct injection two-stroke and four-stroke motors), compared with business as usual.
Appendix A provides further information on what is included in NRISEE and which NRISEE have been covered in the analysis for this Decision RIS. 
[bookmark: _Toc438725890]5.5	Emissions profile of available engines
The pollutant emissions of the various engine classes – both in the marine and outdoor powered equipment sectors – are based on US EPA data [footnoteRef:45], [footnoteRef:46]. It is assumed for the purposes of this analysis that all 4-stroke and all 2-stroke direct injection engines will comply with the proposed US emissions standards, and that all 2-stroke carburetted and indirect injection marine engines will not comply with the proposed standards. 2-stroke carburetted handheld engines will require improvements to meet the proposed standards in relation to evaporative losses. [45:  US EPA 2010, Exhaust emission factors for Nonroad engine modelling – spark ignition, EPA420-R-10-019, July.]  [46:  US EPA 2010, Median life, annual activity, and load factor values for Nonroad engine emissions modelling, EPA420-R-10-016, July.] 

[bookmark: _Toc438725891]5.6	Purchase Costs 
The price of the two classes of marine engines, i.e. non-compliant engines (2-stroke carburetted - 2C) and compliant engines is based on the 2013 prices of 404 models of outboard motors available in Australia and reported on the online pricing site, Redbook [footnoteRef:47]. Models are grouped according to their technology and power band.  [47:  Online pricing site, Redbook, accessed 8/05/2014] 

The median price is determined for each group and used as the basis for comparison. Group size varies considerably, and some groups exhibit a large range of values or extreme prices. Outliers and large ranges in values in small groups will bias the mean rather than median. Therefore the median values are used in the current analysis. Submissions from industry indicate that the price difference between compliant and non-compliant engines is likely to average around $1,500 across engine power bands; this position is supported by the analysis of median prices discussed above. As such, the price of compliant engines ($7,866.11) is assumed to be, on average, $1,503.19 higher than the price of non-compliant engines ($6,362.92) for the purposes of the cost-benefit analysis, an average increase of 24%.
Outdoor powered equipment prices are sourced from an Australian online pricing site [footnoteRef:48]. Equipment was collated into appropriate engine class and technology groups and the mean, median and inter-quartile prices determined. In the outdoor powered equipment category the distinction between compliant and non-compliant engines is not dependent upon a difference in engine technology as it is with marine engines. Rather, engine build quality and having evaporative emission compliant (more expensive) parts in place are the factors that determine their compliance with the US EPA emission standards. Price is considered a reasonable indicator of engine quality and compliance level and is used to distinguish between compliant and non-compliant models; in this analysis the cost of non-compliant engines is taken as the median price of available models in the Australian market ($348.31), while the price of compliant equipment is taken to be equal to the third quartile (75th percentile) of prices of available models ($585.20), an average increase of 68%. [48:  Australian online pricing site, Myshopping, accessed 20/02/2014] 

The petrol price is set as the average Australian annual price of unleaded petrol (ULP) as reported by the Australian Institute of Petroleum [footnoteRef:49]. This is set at $1.4791 (2013 AUD) in this analysis. [49:  Australian Institute of Petroleum website, accessed 14/05/2014] 

[bookmark: _Toc438725892]5.7	NRSIEE demand response to regulatory changes
The changes in regulation modelled in this analysis affect the availability of non-compliant engines and equipment. In the regulation option (Option 4), it is assumed that 100 per cent of non-compliant engine consumers will be affected; for the co-regulatory and voluntary options the proportions are 80 per cent and 50 per cent, respectively.
Affected consumers will be faced with a choice: pay a higher price for an equivalent compliant engine, or not buy an engine at all. The elasticity of demand for NRSIEE will determine how many consumers leave the market and how many opt to buy a more expensive engine. Based on data in US EPA studies [footnoteRef:50] and on consultations with industry, the demand elasticity for NRSIEE in Australia is taken to be -1.2 as a central assumption, with elasticities of -1.0 and -1.4 included in the sensitivity analysis. [50:  US EPA 2008, Control of emissions from marine SI and small SI engines, vessels and equipment: final regulatory impact analysis, EPA420-R-08-014, September.] 

[bookmark: _Toc438725893]Fig 5-1: Modelled impact of mandatory standards on marine engine sales (Option 4)


[bookmark: _Toc438725894]Fig 5-2: Modelled impact of mandatory standards on garden engine sales (Option 4)

Changed market demand for NRSIEE will have an impact on consumer surplus. Those consumers who choose to leave the market rather than pay a higher price for NRSIEE will forgo the utility they would have received had they been able to purchase a cheaper engine, while those who choose to remain in the market and purchase a more expensive engine will have their surplus reduced by an amount equal to the cost increase. These impacts are modelled in the cost-benefit analysis. The impact on sales for garden equipment is much higher than for marine engines because the cost premium for compliant engines over non-compliant engines is higher (an increase of 68% for garden engines compared with an increase of 24% for marine engines).
[bookmark: _Toc438725895]5.8	Impact on Health Costs
The impact of pollutants on public health is related to the level of exposure, the age and health status of the exposed individuals, environmental conditions, including the presence or absence of other pollutants, and the length of exposure. 
Estimating the value of benefits when reducing emissions involves high levels of uncertainty. As a result the total monetised benefits accrued to emission reductions are usually based on the mortality risk reductions for a few representative pollutants. 
Most studies model individual pollutants because of the complexity in assessing possible impacts to an individual’s health by a pollutant mixture, each constituent of which may have a different range of tissue targets. A chemical may also initiate or promote physiological impacts when part of a chemical mixture beyond those possible when acting alone. In addition, the ambient concentrations of many air pollutants are highly correlated.
There are significant challenges with estimating jurisdictional or regional variations in emissions from NRSIEE, and this Decision RIS analysis is based on aggregated national data. For example, imports into individual Australian ports do not represent state-based sales because of interstate distribution. Imports into Brisbane and Townsville may be distributed to Northern NSW, NT and north Western Australia, as well as locally. Furthermore, the proportions of total engine sales within an individual jurisdiction that represent each combination of technology type and power band may not equate to the proportions established within the aggregated national data. For example, boating conditions vary between the states so that outboard motor requirements may also vary. Therefore any estimates of emissions within an individual jurisdiction would have a high degree of uncertainty and have not been considered for this Decision RIS, which is focused on a national approach to reducing emissions from NRSIEE.
Avoided health cost is the accepted measure of benefit in cost benefit analyses involving emissions into ambient air and ambient air quality [footnoteRef:51], and is determined by the following formula: [51:  Australia. NEPC Service Corporation on behalf of the former Standing Council on Environment and Water (incorporating the National Environment Protection Council) (2013) Economic Analysis to Inform the National Plan for Clean Air (Particles) Final Report. Prepared by Pacific Environment Ltd and Marsden Jacob Associates. Commonwealth of Australia, Canberra, August 2013. Retrieved 11 December, 2014 from ] 

Avoided health cost (AUD) = emissions mitigated (tonnes) X unit health cost ($ per tonne).

The economic valuation of premature mortality is usually derived using a willingness to pay approach and expressed as a Value of a Statistical Life (VoSL). 
Table 5.1 summarises the cost per tonne for the pollutants considered in the CBA to determine appropriate health costs for the various pollutants. The assumptions used in this analysis were based on those in the consultation RIS [footnoteRef:52], adjusted for inflation. Also included in Table 5.1 are unit health costs from a variety of studies; this highlights the large variation in per tonne cost estimates among studies. [52:  MMA 2008, Cost benefit analysis of options to manage emissions from selected non-road engines, report to Department of Environment, Water, Heritage and the Arts, August. ] 

This RIS considers a subset of these pollutants that comprise PM2.5, non-methane VOC (i.e. hydrocarbons, abbreviated as HC), and NOx. These are primary pollutants that form the basis for exhaust emission testing related to emission standards certification in jurisdictions where this is carried out (e.g. Europe and the USA).
The CRIS CBA based the pollutant unit health cost values on the VoSL determined in the Clean Air for Europe (CAFE) study [footnoteRef:53]. However, these values appear low compared to those reported in Australian studies on vehicular pollution. The CBA argued that the composite values they developed from CAFE incorporates a low sea case and a high land case and best represents Australia’s urban and coastal environment for their central estimate. The CBA values are used as the standard unit health costs in this study. Upper and lower bounds were established about the standard values (+/- 50 per cent) for sensitivity analyses of the unit health costs. [53:  European Commission DG Environment (2005) Damages per tonne emission of PM2.5, NH3, SO2, NOx and VOCs from each EU25 Member State (excluding Cyprus) and surrounding seas. Prepared by AEA Technology Environment. European Commission DG Environment, Brussels, March 2005. Retrieved 8 December, 2014] 

[bookmark: _Toc438725896]Table 5.1	 Estimated Average Health Costs – Per Tonne of Emissions - Capital Cities
	[bookmark: Est_Avg_health_costs_per_tonne_emissions]Source
	Health Cost by Emissions Type
Per Tonne of Emissions
(AUD per Tonne)

	
	HC
	NOx
	PM10

	CBA – this report central value
	3,766
	15,255
	92,576 (for PM2.5)

	This report – upper bound (CBA + 50%)
	5,650
	22,883
	138,864

	This report – lower bound (CBA – 50%)
	1,883
	7,628
	46,288

	Coffey Geosciences
(2003)
	2,200
	59
	232,000

	NSW EPA (2013)
	
	
	120,433

	Watkiss (2002)
	875
	1,750
	217,415

	Beer
(2002) – Ozone incl.

Upper Bound

Best Estimate

Lower bond
	72,500

19,331

11,700
	900

870

280
	221,100

147,429

108,300

	Beer
(2002) – ozone excl.
	18,719
	11
	147,429

	BTRE
(2005)
	na
	na
	167,626

	Environment
Australia (2000)
	12
	1,440
	1,385
	17,600

	NSW
EPA (1998)
	na
	na
	68
	310

	NSW EPA (1997)
	25
	960
	1,490
	1,810



Note: adapted from Department of Infrastructure and Transport, November 2010 and Beer, T. Valuation of pollutants emitted by road transport into the Australian atmosphere. In: Conference proceedings: 16th International Clean Air & Environment Conference; 2002; Christchurch, N.Z.. [Christchurch, N.Z.]: Clean Air Society of Australia and New Zealand; 2002. 86-90
NSW EPA [footnoteRef:54] (2013) provides a recent review of pollutant unit health cost values for PM2.5. The authors reviewed the methodologies and values from major studies in the UK (DEFRA), Europe (CAFE) and U.S.A. (EPA). Australian studies were also reviewed with the authors noting the challenge in valuing air-quality related health impacts in Australian rural areas with low population densities. A weighted average value of the report’s central damage cost for PM2.5 is $120,433 per tonne. It exceeds the central value ($92,576) used in this Decision RIS’s cost benefit analysis. The weighting is based on the proportion of Australia’s national population associated with each population adjusted damage cost value. [54:  NSW Environment Protection Agency Methodology for valuing the health impacts of changes in particle emissions – final report. PAE Holmes (February 2013)] 

[bookmark: _Toc438725897]5.9	Fuel costs
US EPA testing has demonstrated that most compliant engines are more fuel efficient than their non-compliant counterparts. However this is not true of all hand-held powered garden equipment. These engines are constrained in technology by operational orientation and weight considerations. Four-stroke engines are unable to be operated in orientations approaching the horizontal plane and beyond. This and their greater weight make them unsuitable for many residential applications. Therefore the current US EPA phase three emission standard for hand-held NRSIEE require these engines to meet new stringent evaporative emission standards, but does not further control exhaust emissions. Phase two exhaust emission standards still apply to this equipment.
The costs or benefits of changes to fuel consumption patterns are determined for consumers only. The difference in value of fuel sales to the fuel retail sector with the introduction of a Policy Option relative to the No Policy Change case is not included in the calculation of the NPV. This is because this study is concerned with NRSIEE industries only. Additionally, the estimated annual volume of unleaded petrol used by NRSIEE represents less than 1% of the automotive fuels sold by Australian fuel retailers [footnoteRef:55], with the average profit margin for retail fuel sales at 2.1% [footnoteRef:56] meaning that the impact on the fuel retail section is minimal. [55:  Office of the Chief Economist, Department of Industry and Science, Australian Petroleum Statistics, Issue 223, Canberra, February 2015.]  [56:  Australian Institute of Petroleum. (n.d.) Facts about Australian retail Fuels Market and Prices.] 

Finally, NRSIEE related retail businesses may also offer engine maintenance services. However, information on the level of this inter-relationship is unavailable therefore the two activities are treated as separate business activities in this assessment. 
5.10	Impact on Business
The loss of sales translates to a loss of producer surplus for business, measured as a reduction in the net sales margin (i.e. profit) for businesses trading in NRSIEE. The cost-benefit analysis assumes a net sales margin of 12 per cent across the value chain for the marine and outdoor powered equipment sectors.
Business costs are also estimated for establishing, administering and/or complying with the standards and regulations. The cost to business for administering and/or complying with the standards and regulations is estimated using the Regulatory Burden Measurement Framework [footnoteRef:57], an activities based model that collates the costs of all activities (and any supporting infrastructure) relevant to implementing each policy. It is assumed that NRSIEE importers and distributors will face start-up record-keeping costs when regulation is introduced. The co-regulatory and voluntary schemes are assumed to be more burdensome as business will need to administer the schemes. [57:  Department of the Prime Minister and Cabinet – Office of Best Practice and Regulation. (2014). Regulatory Burden Measurement Framework Guidance Note July 2014. Canberra, Australia: Author] 



[bookmark: _Toc438725898]6	ASSESSMENT OF OPTIONS 
This Section sets out the assessment of options and identifies and quantifies, where possible, the costs and benefits of the four options outlined in Section 4. This includes the cost to business, government and the consumer and the benefits to the community of any new regulations that are proposed, and identifies reductions in regulatory costs to offset these costs.
There are a number of differences between this analysis and that contained in the Consultation RIS. This analysis:
•	includes the impact of the options on consumer and producer surplus;
•	is updated to reflect feedback during consultations;
•	includes the regulatory costs to business and the costs to government of each option; and
•	is based on a period of analysis 2016-3035.
This Section provides a comparative assessment of the three options to deliver NRSIEE emission standards against the No Policy Change option. 
[bookmark: _Toc438725899]6.1	Option 1 – No Policy Change
The No Policy Change option represents where government and industry maintain current policy and practices into the future and do not take specific action to address the problem outlined in Section 2. This option is not likely to see major changes in current trends and assumes that those trends continue. These trends include:
•	Government, at all levels, will continue with no change in policy regarding NRSIEE emission reduction.
•	The market will continue to operate as is, including recognising that:
-	import trends of NRSIEE follow overseas trends;
-	the growth in cleaner technologies largely driven by the US emission standards will continue, particularly in the marine engine sector; and
-	the import of cheaper non-compliant units will continue, particularly in the outdoor powered equipment sector.
The, continuation of current policy and trends (Option 1) would see NRSIEE emissions continue to increase over the period 2015 to 2035. Emissions would:
•	increase by around 40 per cent for HC, from an estimated 33,103 tonnes to 46,282 tonnes
•	increase by almost 80 per cent for NOx from 756 tonnes to 1,346 tonnes 
•	increase by around 40 per cent for PM from 660 tonnes to 918 tonnes.
Much of the increase in PM and HC emissions is likely to be due to the outdoor powered equipment sector, while the increase in NOx emissions is mostly from the marine sector.
The increased emissions would also result in reduced health outcomes: the increase in annual health costs due to NSIREE emissions over the period 2015 to 2035 is estimated to be in the order of $83 million.
[bookmark: _Toc438725900]6.2	Option 2 – Voluntary
The Voluntary option seeks to encourage the import and purchase of NRSIEE that are compliant with NRSIEE emission standards through voluntary labelling of NRSIEE compliant products. This approach would enable consumers to choose between a lower emission, compliant, labelled product and a higher emission, non-compliant, non-labelled product.
This option also proposes the adoption of emission standards aligned with, or similar to, the US emission standards as the Australian voluntary standards. A NRSIEE product could continue to be imported if it is non-compliant with the voluntary standards.  Under this option, a regulatory framework would provide for the:
•	Setting of Australian NRSIEE emission standards 
•	Development of guidelines for accreditation and for the labelling scheme/s
•	Establishment of the role, responsibilities and powers of accredited organisation/s
•	Accreditation of organisation/s to administer the voluntary arrangements
•	Authorisation of the use of labels to identify NRSIEE compliant products if approved by an accredited organisation.
This approach represents the deregulation option as the application of the government set NRSIEE emission standards is purely voluntary. 
It is assumed that under the voluntary scheme there will be around 50 per cent compliance with the voluntary standards – that is, around 50 per cent of non-compliant engines would disappear from the market. This is likely to result in a smaller NSIREE market overall (as some of the consumers who would have previously purchased a non-compliant engine will leave the market), and will also see a reduction in emissions from NRSIEE as shown in figure 6.1.
6.2.1	Impacts on Business 
The reduction in consumer demand translates to a loss of sales to business. The value of sales in the marine sector is estimated to fall by around 2 per cent in the first year of the voluntary scheme, and be only marginally lower than BAU by 2035. This translates to a reduction in total producer surplus of $5 million over the projection period (using a 7 per cent discount rate). For the outdoor powered equipment sector, the fall in the value of sales is estimated to be around 21 per cent over the period, and a reduction in total producer surplus of around $100 million.
Importers, manufacturers, distributors and/or retailers would voluntarily seek to join the accreditation and labelling scheme and operate within the relevant guidelines. Businesses would only bear costs where they choose to join. If they choose to join, the costs would include:
[bookmark: _Toc438725901]Figure 6.1: Emissions 2015-2035 under Voluntary option 2 (tonnes)
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•	Preparing application/s to join the accreditation scheme and maintaining membership
•	Maintaining records of NRSIEE products imported or manufactured
•	Producing and maintaining evidence of compliance such as US EPA certification or equivalent
•	Producing and using accredited labels
•	Audit and compliance activities.
The cost of compliance to business for the period 2016 to 2035 is estimated to be $23 million across the estimated 257 NRSIEE related businesses which were assumed to join the scheme out of a possible 515 businesses.
6.2.2	Impacts on Consumers 
The model for this option assumes that 50 per cent of potential businesses will register for the scheme with a resulting reduction in the number of non-compliant products available. It is assumed that this will lead to a reduction in the number of sales of non-compliant products.
There is a loss in consumer surplus caused by the increase in prices for NRSIEE. This loss represents the loss in utility for those consumers who decide to leave the NRSIEE market rather than pay higher prices for a compliant product, as well as those who decide to pay a higher price to purchase a compliant product. The total reduction in consumer surplus over the period 2016-2035 (assuming a 7 per cent discount rate) is estimated to be:
•	$75 million in the marine sector; and
•	$487 million in the outdoor powered equipment sector;
Many compliant NRSIEE are more fuel efficient, and as such consumers who choose to purchase compliant engines will pay $497 million less in fuel over the period 2016 to 2035 compared with the No Policy Change option, but this is likely to be partly offset by higher total servicing costs over the period of $326 million.
The increase in service costs is significant for the outdoor powered equipment category due to the high percentage of NRSIEE moving from non-compliant to compliant technology; hence to NRSIEE that is more technologically advanced with attendant higher service costs. The converse is evident in the marine engine category reflecting the high current compliance levels together with savings flowing mainly from efficiencies in fuel usage.
Although there will be costs borne by consumers, consumers of NSIREE products will all receive health benefits due to lower emissions – these are included in the totals for the broader community.
6.2.3	Cost to Government
The government would need legislation to establish the accreditation scheme and would administer the legislation and/or regulations. There are also establishment and ongoing costs at implementation for business registration and audit activities.
The total cost to government for the period 2016 to 2035 is estimated to be $5 million.
Public health costs borne by government are likely to be lower as a result of lower emissions over the projection period – this effect has not been separately modelled in this analysis.
6.2.4	Benefit to the Community
This option will reduce the total annual emissions of PM and HC from the operating stock of engines and therefore exposure to these pollutants (Figure 6.1). NOx emissions may increase due to use of oxygenated fuels [footnoteRef:58] or differences in engine technology and fuel delivery [footnoteRef:59]. This only has a small impact on avoided health costs because of the small amounts produced that are in excess of those from the No Policy Change option. [58:  Gabele, P. (1997). Exhaust emissions from 4-stroke lawn mower engines. Journal of Air and Waste Management Association 47(9), 945-952]  [59:  Frey, H. C., and Bammi, S. (2002). Quantification of variability and uncertainty in lawn and garden equipment NOx and total hydrogen emission factors. Journal of Air and Waste Management Association 52(4), 435-448 and 
Welch, W., & Durban, T. D., (2004). Emission and demonstration of a emission control technology for small two-stroke utility engines. Journal of Air and Waste Management Association 54, 200–206
] 

There are considerable benefits to the community through the avoidance of health costs totalling some $849 million over the period 2016 to 2035.
6.2.5	Summary of Costs and Benefits – Voluntary
As set out in Table 6.1, the Voluntary option provides for a net benefit of some $324 million over the period 2016 to 2035. The major contributor is the benefits to the community through the reduction in emissions, resulting in the avoidance of health costs of an estimated $849 million, and the major cost is the reduction in consumer surplus, estimated to be approximately $562 million over the same period. 
[bookmark: _Toc438725902]Table 6.1	Voluntary Option - Cost Benefit Outcome
	[bookmark: Voluntary_Option_cost_benefit_outcome]NRSIEE Category
	Voluntary Option  Cost Benefit Outcome
2016 to 2035 ($m NPV)

	
	Fuel
	Service
	Avoided health costs
	Change in consumer surplus
	Change in producer surplus
	Business compliance
	Government administration
	Total

	Marine Engines
	27
	-19
	102
	-75
	-5
	-0.7
	-0.1
	30

	Powered Outdoor Equipment
	470
	-308
	747
	-487
	-100
	-22.5
	-4.8
	294

	Total NRSIEE
	497
	-326
	849
	-562
	-105
	-23
	-5
	324


Note: Assuming a 7 per cent discount rate. Totals may vary due to rounding
[bookmark: _Toc438725903]6.3	Option 3 – Co-Regulation
The Co-Regulation option shares some of the same basic elements as the Voluntary option with the significant addition of mandating the NRSIEE emission standards. This would mean that only products that complied with the relevant NRSIEE emission standard/s would be allowed to be sold in Australia. 
This option also proposes the adoption of emission standards aligned with, or similar to, the US emission standards as the Australian standards. 
Under this option, a regulatory framework would provide for the:
•	Setting of Australian NRSIEE emission standards 
•	Development of guidelines for the co-regulatory arrangements
•	Accreditation of organisations to administer the co-regulatory arrangements
•	Establishment of the role, responsibilities and powers of accredited organisations.
It is assumed that under the co-regulatory scheme there will be around 80 per cent compliance with the voluntary standards – that is, around 80 per cent of non-compliant engines would disappear from the market. This is likely to result in a smaller NSIREE market overall (as some of the consumers who would have previously purchased a non-compliant engine will leave the market), and will also see a reduction in emissions from NRSIEE as shown in figure 6.2.
[bookmark: _Toc438725904]Figure 6.2: Emissions 2015-2035 under Co-regulation option 3 (tonnes)
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6.3.1	Impact on Business 
The reduction in consumer demand translates to a loss of sales to business. The value of sales in the marine sector are estimated to fall by around 3 per cent in the first year of the co-regulatory scheme, and be around 1 per cent lower than BAU by 2035. This translates to a reduction in total producer surplus of $8 million over the projection period (using a 7 per cent discount rate). For the outdoor powered equipment sector, the fall in the value of sales is estimated to be around 34 per cent over the period, and a reduction in total producer surplus of around $161 million.
Importers and/or manufacturers would be required to abide by the legislative requirements to join the co-regulatory arrangement and operate within its guidelines. Costs to business may include:
•	Preparing applications to be an accredited organisation to administer a co-regulatory arrangements
•	Individual businesses (e.g. manufacturers, importers, retailers) would be required to:
-	Apply for approval to an accrediting organisation to manufacture or import compliant products for sale
-	Produce and maintain evidence of compliance such as US certification or equivalent
-	Maintain records of NRSIEE products imported or manufactured for audit and compliance purposes.
The cost of compliance to business for the period 2016 to 2035 is estimated to be $23 million. 
6.3.2	Cost to Government
The government will incur costs associated with the development and implementation of legislation, including licensing of appropriate entities as accredited organisations.
It is assumed that the government regulatory and co-regulatory administrators will cost recover operational costs and that these may flow through to industry as notification fees or levies. Compliance and enforcement activities are excluded from costs to be recovered. 
The total cost to government for the period 2016 to 2035 is estimated to be $5 million.
Public health costs borne by government are likely to be lower as a result of lower emissions over the projection period – this effect has not been separately modelled in this analysis.
6.3.3	Impact on Consumers 
The model for this option assumes that 80 per cent of potential businesses will register for the scheme. Grey imports and other non-traditional suppliers will maintain the availability of some non-compliant product within the marketplace. Therefore, sales of NRSIEE will reduce among those consumers accessing product through the traditional retail outlets. It is assumed that there are slightly higher prices for compliant products which will moderate over time as competitive pressures come to bear in the market. 
The impacts of removing cheaper non-compliant equipment form the marketplace on total sales value and fuel usage efficiencies is expected to show similar trends to those described above in the Voluntary Option. 
There is a loss in consumer surplus caused by the increase in prices for NRSIEE. The total reduction in consumer surplus over the period 2016-35 (assuming a 7 per cent discount rate) is estimated to be:
•	$120 million in the marine sector; and
•	$780 million in the outdoor powered equipment sector;
Many compliant NRSIEE are more fuel efficient, and as such consumers who choose to purchase compliant engines will pay $671 million less in fuel over the period 2016 to 2035 compared with the No Policy Change option, but this is likely to be offset in part by higher total servicing costs over the period of $441 million.
Although there will be costs borne by consumers, consumers of NSIREE products will all receive health benefits due to lower emissions – these are included in the totals for the broader community.
6.3.4	Benefit to the Community 
This option will reduce the total annual emissions of PM and HC from the operating stock of engines and therefore exposure to these pollutants (Figure 6.2). Again, NOx emissions in the marine sector may increase due to use of oxygenated fuels or differences in engine technology and fuel delivery. This only has a small impact on avoided health costs because of the small amounts produced that are in excess of those from the No Policy Change option. 
There are substantial benefits to the community through the avoidance of health costs totalling some $1.37 billion over the period 2016 to 2035, largely as a result of emission reductions from the outdoor powered equipment sector. It is likely that the bulk of the health benefits will be in the form of reduced rates of ischaemic heart disease, stroke, and chronic obstructive pulmonary disease.
6.3.5	Summary of Costs and Benefits – Co-Regulation
As set out in Table 6.2, the Co-Regulation option provides for a substantial net benefit of some $503 million over the period 2016 to 2035. The major contributors are the benefits to the community through the reduction in emissions and resulting avoidance of health costs of an estimated $1.37 billion. These benefits are partly offset by, among other factors, a reduction in total surplus (consumer and producer) of $1.07 billion over the same period.
[bookmark: _Toc438725905]Table 6.2	Co-Regulation Option - Cost Benefit Outcome
	[bookmark: Coregulatory_Option_cost_benefit_outcome]NRSIEE Category
	Co-Regulation Option  Cost Benefit Outcome
2016 to 2035 ($m NPV)

	
	Fuel
	Service
	Avoided health costs
	Change in consumer surplus
	Change in producer surplus
	Business compliance
	Government administration
	Total

	Marine Engine
	43
	-30
	164
	-120
	-8
	-0.7
	-0.1
	49

	Outdoor Powered Equipment
	627
	-411
	1,205
	-780
	-161
	-22.5
	-4.8
	454

	Total NRSIEE
	671
	-441
	1,369
	-900
	-169
	-23
	-5
	503


Note: Assuming a 7 per cent discount rate. Totals may vary due to rounding
[bookmark: _Toc438725906]6.4	Option 4 – Regulation
The Regulation option proposes the setting of NRSIEE emission standards through Commonwealth regulation. Only products that complied with a relevant NRSIEE emission standard would be allowed to be sold.
This option also proposes the adoption of emission standards aligned with, or similar to, the US emission standards as the Australian standards.
Under this option, a regulatory framework would provide for the:
•	setting of Australian NRSIEE emission standards; and
•	development of legislation and regulations establishing the role, responsibilities and powers of the regulator, including ensuring compliance.
It is assumed that under the regulatory option scheme there will be virtually 100 per cent compliance with the regulated standards – that is, 100 per cent of non-compliant engines would disappear from the market. This will result in a smaller NSIREE market overall (as some of the consumers who would have previously purchased a non-compliant engine will leave the market), and will also see a reduction in emissions from NRSIEE as shown in figure 6.3.
[bookmark: _Toc438725907]Figure 6.3: Emissions 2015-2035 under Regulation option 4 (tonnes)
[image: ]
6.4.1	Impact on Business 
The reduction in consumer demand translates to a loss of sales to business. The value of sales in the marine sector are estimated to fall by around 4 per cent in the first year of the regulatory scheme, and be around 1 per cent lower than BAU by 2035. This translates to a reduction in total producer surplus of $10 million over the projection period (using a 7 per cent discount rate). For the outdoor powered equipment sector, the fall in the value of sales is estimated to be around 42 per cent over the period, and a reduction in total producer surplus of around $201 million.
Importers and/or manufacturers would be required to abide by the legislative requirements and to operate within its guidelines. 
•	Individual businesses (e.g. manufacturers and/or importers) would be required to:
-	Apply to the regulator to manufacture or import compliant products
-	Produce and maintain evidence of compliance such as US EPA certification or equivalent 
-	Maintain records of NRSIEE products imported or manufactured for audit and compliance purposes.
The cost of compliance to business for the period 2016 to 2035 is estimated to be $5 million. 
6.4.2	Cost to Government
The Commonwealth would develop legislation to establish the Australian NRSIEE emission standards, and the regulations to administer them. There are also establishment and ongoing costs for compliance and enforcement activities. 
The modelling assumes that the government may require importers and manufacturers to register engines and equipment with the regulator prior to their importation or manufacture.
The total cost to government for the period 2016 to 2035 is estimated to be $9 million.
6.4.3	Impact on Consumers
The model for this option assumes that 100 per cent of potential businesses will operate within the regulations. It is also assumed that as there will be no non-compliant products available the rate of growth of sales of NRSIEE will reduce. It is assumed that there are higher prices for compliant products which will moderate over time as competitive pressures come to bear in the market.
There is a loss in consumer surplus caused by the increase in prices for NRSIEE. The total reduction in consumer surplus over the period 2016-35 (assuming a 7 per cent discount rate) is estimated to be:
•	$150 million in the marine sector; and
•	$975 million in the outdoor powered equipment sector;
Many compliant NRSIEE are more fuel efficient, and as such consumers who choose to purchase compliant engines will pay $786 million less in fuel over the period 2016 to 2035 compared with the No Policy Change option, but this is likely to be offset in part by higher total servicing costs over the period of $517 million.
Although there will be costs borne by consumers, consumers of NSIREE products will all receive health benefits due to lower emissions – these are included in the totals for the broader community.
6.4.4	Benefit to the Community
This option will reduce the total annual emissions of PM and HC from the operating stock of engines and therefore exposure to these pollutants (Figure 6.3). Again, NOx emissions in the marine sector may increase due to use of oxygenated fuels or differences in engine technology and fuel delivery. This only has a small impact on avoided health costs because of the small amounts produced that are in excess of those from the No Policy Change option. 
There are substantial benefits to the community through the avoidance of health costs totalling some $1.72 billion over the period 2016 to 2035, largely as a result of emission reductions from the outdoor powered equipment sector. It is likely that the bulk of the health benefits will be in the form of reduced rates of ischaemic heart disease, stroke, and chronic obstructive pulmonary disease.
6.4.5	Summary of Costs and Benefits – Regulation
As set out in Table 6.2, the Regulation option provides for a substantial net benefit of some $636 million over the period 2016 to 2035. The major contributors are the benefits to the community through the reduction in emissions and resulting avoidance of health costs of an estimated $1.72 billion. These benefits are partly offset by, among other factors, a reduction in total surplus (consumer and producer) of $1.34 billion over the same period.
[bookmark: _Toc438725908]Table 6.3	Regulation Option - Cost Benefit Outcome
	[bookmark: Regulatory_Option_cost_benefit_outcome]NRSIEE Category
	Regulation Option  Cost Benefit Outcome
2016 to 2035 ($m NPV)

	
	Fuel
	Service
	Avoided health costs
	Change in consumer surplus
	Change in producer surplus
	Business compliance
	Government administration
	Total

	
	
	
	
	
	
	
	
	

	Marine Engines
	54
	-37
	205
	-150
	-10
	-0.1
	-0.3
	61

	Outdoor Powered Equipment
	732
	-480
	1,511
	-975
	-201
	-4.4
	-9.2
	574


	Total NRSIEE
	786
	-517
	1,716
	-1,125
	-211
	-5
	-9
	636


Note: Assuming a 7 per cent discount rate. Totals may vary due to rounding
[bookmark: _Toc438725909]6.5	Sensitivity Analysis
Specific model parameters may be important determinants in the value of the NPV for each policy option in the marine engine and outdoor powered equipment sectors. The parameters annual engine sales, cost difference between compliant and non-compliant engines, demand elasticity, discount rate, and unit health costs were subjected to sensitivity analysis. Parameter values were varied within the standard model for each option.
Table 6.4 summarises the results of this analysis. The model results are reasonably robust – that is, the NPV remains positive – to changes in the key parameters, with the following exceptions:
•	Difference in engine costs: The sensitivity analysis indicate that when the cost difference between compliant and non-compliant marine engines is increased by 50 per cent, the NPV becomes slightly negative.
•	Discount rate: When the higher discount rate is used – that is, when future values are discounted more heavily than in the central case – the NPV for marine engines becomes negative. This is because for any given engine purchased the increased cost is incurred up front, while the benefits in terms of improved health outcomes and reduced fuel costs accrue over the life of the engine.
•	Unit health costs. In both models, whether the NPV is positive depends heavily on the assumptions around the unit health costs. When lower unit health costs are assumed, the NPVs in both the marine and outdoor powered equipment models become negative.
[bookmark: _Toc438725910]Table 6.4	Sensitivity Analysis of the NRSIEE model
	[bookmark: Sensitivity_analysis_of_NRSIEE_model]Equipment category
	OPTION
	Net Present Values ($ millions)

	
	
	Net Present Values for the Central Policy Options implemented from 2016
	Extrapolated annual engine salesa
	Difference in engine cost between compliant and non-compliant NSIREE (relative to central case)
	Demand elasticity
	Discount rate
	Unit health costsb

	Variation
	Low
	High
	50%
	150%
	-1.0
	-1.4
	3%
	10%
	Low
	High

	Outboards
	Voluntary
	30
	27
	34
	66
	-2
	30
	30
	146
	-35.8
	-21
	81

	
	Co‑regulation
	49
	44
	55
	106
	-2
	49
	48
	235
	-57
	-34
	131

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Regulation
	61
	56
	69
	133
	-2
	61
	61
	294
	-70
	-41
	164

	Variation
	Low
	High
	50%
	150%
	-1.0
	-1.4
	3%
	10%
	Low
	High

	Outdoor powered equipment
	Voluntary
	294
	260
	328
	443
	273
	[bookmark: _Toc438725911]244
	344
	598
	171
	-79
	451

	
	Co‑regulation
	454
	403
	505
	692
	420
	374
	534
	924
	264
	-149
	715

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Regulation
	574
	511
	637
	872
	532
	475
	674
	1,155
	340
	-181
	905


Note. a. The low and high population scenarios represent the upper and lower bounds of the 95% confidence interval. By 2035 this is equal to +- 14 % for marine, and 11% for outdoor powered equipment. b. The low and high scenarios for the health costs are those depicted in Table 5.1 of this report.
The unit health costs result is particularly important given the uncertainty around the monetised health impacts of ambient air pollution (see, for example, Table 5.1). A particular issue that has been identified in similar studies is the correlation between the health impacts of different pollutants [footnoteRef:60]. Put simply, if someone dies as a result of inhaling PM, they can’t also die as a result of inhaling HC. To the extent that such a correlation exists, simply adding the health costs of different pollutants – as is done in this analysis – will tend to overstate the heath impacts. A more conservative approach taken in some other studies is to only quantify the health impact of one pollutant – this would necessarily underestimate the total health impact. If such an approach were taken in this study, and only the impact of HC emission reductions were quantified, the introduction of marine engine emission standards would return a negative NPV, while outdoor powered equipment would still be positive. [60:  See, for example, Morgan, G. Broome, R. and Jalaludin, B., Summary for Policy Makers of the Health Risk Assessment on Air Pollution in Australia ] 

6.5.1	Potential for perverse incentives
One further sensitivity is to the risk of the policy options creating perverse incentives in the use and replacement of engines. For every engine, the effect of ordinary wear and tear is that emissions tend to increase as the unit ages (particularly if emissions control components or seals get damaged). If older engines are more polluting than newer engines, then there is some air quality advantage to having a rapid replacement of engines. Where policy drives up significantly the price of new engines, such as these options do, there is a risk that the average engine lifespan will increase due to an increase in the incidence of owners:
•	servicing faulty engines to extend their lifespan (it’s no longer always cheaper to buy a new one than to pay a technician to repair); and
•	choosing to carry on using less-effective equipment, such as if it gets harder to start (because solving these annoyances no longer justifies the expense of replacement); and
•	selling old engines on the second hand market, since their resale value is increased in a market where new alternatives are much more costly. 
While the elasticity of demand modelled in section 5.7 above shows that the perverse incentives effect is likely to be of real consequence in the case of garden engines (annual unit sales are expected to be around half their pre-regulation levels), no data is available for estimating the size of the effect. 
However, a guide to the impact of perverse incentives is provided in the sensitivity analysis in terms of the unit health benefit impacts, as it provides a proxy for increased emissions from the population of engines that remain in use over the study period. The perverse incentives problem is expected to have, at most, a marginal impact on emissions. Using an extreme assumption as a test, we find that a 20% increase in total garden engine emissions (across the whole population) would decrease the net benefit of option 4 from $574 million to $272 million. So, even in this most pessimistic test, the NPV remains positive.
 
[bookmark: _Toc438725912]7	CONSULTATION
There are three main Australian industry peak bodies that represent the recreational marine engine and powered outdoor equipment sectors: AMEC, OEDA, and OPEA. These associations support the establishment, through regulation, of exhaust and evaporative emission standards that harmonise with established overseas standards, particularly those of the US. Their views diverge between those that advocate implementing standards in Australia as soon as possible and those that favour a phased introduction of standards.
[bookmark: _Toc438725913]7.1	Initial Consultations
The Consultation RIS, released in May 2010 and published on the then EPHC website [footnoteRef:61] , set out three options for action and four options for delivering emission standards: [61:  Former Standing Council on Environment and Water. (n.d). EPHC archive – spark ignition consultation. Retrieved November 24, 2014
] 

1.	Business as Usual
2.	Limiting Use of NRSIEE
3.	Establishing Emission Standards
a.	Voluntary Industry Agreement
b.	Individual State/Territory-based Regulations
c.	Commonwealth Regulation, or
d.	National Environment Protection Measure
The Consultation RIS sought information and feedback on those options as well as:
•	Sales data for NRSIEE
•	Likely compliance with overseas standards of NRSIEE purchased in Australia 
•	Purchase costs of compliant and non-compliant NRSIEE
•	Methodology for determining emissions performance of compliant and non-compliant NRSIEE 
•	Methodology for determining health costs of emissions from non-compliant NRSIEE 
•	Costs of implementing different policy options
•	Feasibility and associated costs for industry to meet US emission standards, through phased and non-phased approaches on various starting dates.
Eighty-six submissions were received with non-confidential submissions made available on the EPHC website. The submissions indicated broad support for the adoption of US emission standards in Australia. The main concern was the timing of implementation, with some stakeholders supporting immediate adoption of US emission standards and others requesting delays of up to several years.
In 2012, additional consultation was undertaken with key stakeholders, including community groups, and clarification sought on issues that were raised during the 2010 consultation period. Sixteen organisations associated with recreational fishing and boating were contacted. Five additional submissions were received from fishing associations and are available for public view [footnoteRef:62]: [62:  Environment Protection and Heritage Council. (2012).Reducing emissions from non-road spark ignition engines and equipment regulation: Consultation summary report. Retrieved November 24, 2014] 

•	Australian National Sportfishing Association
•	Game Fishing Association of Australia
•	RecFish Australia
•	South Australian Recreational Fishing Advisory Council
•	Tasmanian Association for Recreational Fishing.
During consultation in 2010 and 2012, consumer groups indicated that they were generally supportive of measures to reduce pollution and would accept price increases so long as there would not be price gouging.
A consultation summary report, which provides an overview of the main matters raised in submissions, was released in November 2012. 
[bookmark: _Toc438725914]7.2	Further Consultations
Further consultations have occurred since 2012 up until mid-2015 with industry, community organisations and some major retailers/suppliers, including global peak bodies, for example, through correspondence and briefing sessions. 
In October 2013 the Minister for the Environment received representations from the BIAA, AMEC, OPEA, and Briggs and Stratton on NRSIEE. The Department of the Environment held talks with AMEC, OPEA and the OEDA in November 2013. Additional market data was provided by two industry peak bodies in December 2013 and January 2014 to support the project’s current cost benefit and sensitivities analyses and ensure these reflect changes in data and market dynamics since the Consultation RIS. 
In August 2014, the Department of the Environment met with OEDA, AMEC and OPEA representatives, as well as Surf Life Saving Association and the BIAA to discuss the options considered in the RIS, introducing a modified voluntary option and a co-regulatory option not considered in the Consultation RIS.
In mid-late 2014, the Department of the Environment consulted major retailers, including ALDI and Bunnings. Consultation with industry has indicated that supply chains would adapt to the introduction of emission standards in Australia and that it is not envisaged to pose any major problems.
In early 2015, the Department of the Environment released a discussion paper for public comment Working Towards a National Clean Air Agreement for public comment. Work on reducing emissions from NRSIEE is anticipated to be incorporated within the Agreement once the Agreement is finalised, and as such, provided a further opportunity for public comment.
The following issues were raised in consultations:
•	Exemptions for low weight marine engines be considered in introducing standards. This is based on concern for those who may require access to the cheaper, lighter, more robust and easier serviced two-stroke marine engines when travelling long distances and for those living in remote communities, but also transition arrangements and timing - seeking time to allow industry to adapt.
•	Transit issues - seeking to avoid the need for having marine engines in bond storage when transiting Australia, particularly for New Zealand and the Pacific Islands.
•	Noting that new technology, such as electronically controlled carburettors and fuel-injection systems allowing greater fuel efficiency and better servicing, is not a significant change but just continuance of the current trend.
•	The market was only just recovering to pre-2009 levels (i.e. before the global financial crisis and the 30 per cent drop in sales at the time of the crash), although two-stroke sales were down while four-stroke sales were increasing.
•	Noted the marine outboard sector is promoting new technology through their Voluntary Emission Labelling Scheme.
•	The need for controls on local manufacturers, not just imports – noting that manufacturing was limited and isolated to a small component of the marine engine category.
•	The development of an effective compliance and enforcement regime to prevent non-compliant models (including brand copies) entering the market was essential. 
•	The need to fund the implementation approach.
[bookmark: _Toc438725915]7.3	Summary of Consultations
Australian industry remains highly supportive of the development of Australian emission standards for NRSIEE that harmonise with established overseas standards, particularly those of the US. Some sectors are promoting the adoption of these standards as soon as possible whereas others are seeking a phased implementation approach. Community groups are similarly supportive of the introduction of emission standards to reduce pollution.
As a result of consultations, this RIS updates the earlier 2010 analysis, in the following ways:
•	The policy options that introduce emission standards or guidelines are expanded in the current RIS to consider voluntary action by industry, co-regulation or regulation to better meet the objectives of the Australian Government’s regulation reform agenda.
•	An additional cost benefit analysis was undertaken to accommodate the expanded options. 
•	The RBM is calculated in accordance with the new government guidelines [footnoteRef:63] and offsets identified.  [63:  Commonwealth of Australia, Department of the Prime Minister and Cabinet (2014) The Australian Government Guide to Regulation, 
Council of Australian Governments. (2014).COAG Communique 10 October 2014
] 

•	Consideration of implementation issues.


[bookmark: _Toc438725916]8	SUMMARY AND CONCLUSION
All alternative options will reduce the total annual emissions of PM and HC from the operating stock of engines, and therefore exposure to these pollutants, compared with business as usual. NOx emissions may increase, as observed in NRSIEE due to use of oxygenated fuels or differences in engine technology and fuel delivery. This only has a small impact on avoided health costs because of the small amounts produced that are in excess of those from the No Policy Change option. The options will also deliver increased fuel use efficiencies across the operating stock of new engines.
The analysis indicates that on a per-engine basis the benefits (largely in terms of lower emissions and better fuel economy) of replacing old engines with less-polluting new engines outweigh the costs (reduced consumer and producer surplus). This is true for both types of NRSIEE, but particularly so for outdoor powered equipment due largely to the significant HC emissions from older engines in this sector. As a result, the more non-compliant engines that can be removed from the market, the higher the net-benefit.
The lower compliance levels likely under the Voluntary (50 per cent) and Co-Regulation (80 per cent) options mean that fewer non-compliant engines are removed from the market than under the Regulation option. As such, it is likely that the net benefit of these options is lower than the Regulation option (Table 6.8), and it follows that the preferred alternative option is to develop emissions standards for NRSIEE. In addition, the Voluntary and Co-Regulation options impose higher regulatory burdens on industry.
[bookmark: _Toc438725917]Table 6.5	Net present value of regulatory options
	[bookmark: Net_present_value_of_regulatory_options]Option
	
	Cost Benefit Outcome - NPV
2016 to 2035
($ million)

	
	
	Avoided health costs
	Change in consumer surplus
	Change in producer surplus
	Fuel
	Service
	Business compliance
	Govt. Admin.
	Total
(NPV)

	Voluntary
	Marine
	102
	-75
	-5
	27
	-19
	-0.7
	-0.1
	30

	
	Outdoor equipment
	747
	-487
	-100
	470
	-308
	-22.5
	-4.8
	294

	
	Total NPV
	
	324

	Co-Regulation
	Marine
	164
	-120
	-8
	43
	-30
	-0.7
	-0.1
	49

	
	Outdoor equipment
	1,205
	-780
	-161
	627
	-411
	-22.5
	-4.8
	454

	
	Total NPV
	
	503

	Regulation
	Marine
	205
	-150
	-10
	54
	-37
	-0.1
	-0.3
	61

	
	Outdoor equipment
	1,511
	-975
	-201
	732
	-480
	-4.4
	-9.2
	574

	
	Total NPV
	
	636


Note: Totals may vary due to rounding
Are national standards better than no policy change? As discussed in relation to the sensitivity analysis (section 6.4), this depends on the assumptions around how much costlier compliant engines are to purchase, unit health costs of the various pollutants and the discount rate used. If the health impact of ambient air pollution is significantly lower than that assumed in the central case in this analysis, then the benefits from reduced emissions may not exceed the costs. The same is true if a 10% discount rate is used or if the difference in cost between compliant and non-compliant engines is 150% greater relative to the value used in the central case. In such circumstances, no policy change would be preferred.
However, the discount rate used in the central case is the standard 7% and the assumed increase in compliant engine costs are based on online pricing information (with industry submissions also informing outboard engine costs) and seem reasonable. The unit health costs modelled in this analysis are consistent with the range of costs used in other studies. In addition, other likely benefits from the reduction in emissions from NRSIEE – namely environmental and climate change benefits – are not quantified. On balance, while highlighting some uncertainties, including around the health impacts of reduced ambient air pollution and the lack of more current data on the level of non-compliant engines in the outdoor power equipment category, the analysis provides guarded support for the introduction of national standards.
The introduction of national NRSIEE standards would result in a net benefit of over $600 million in NPV terms over the period 2016-2035, under the central case assumptions. Much of the cost of the change would be borne by NRSIEE consumers, who would pay more for compliant equipment, and producers/importers/retailers who sell less equipment, while much of the benefit would accrue to the broader community in the form of reduced adverse health impacts from ambient air pollution.
Option 4 is recommended. 


[bookmark: _Toc438725918]9	IMPLEMENTATION AND REVIEW
[bookmark: _Toc438725919]9.1	Implementation
It is proposed that NRSIEE emission standards be implemented through a Commonwealth-only legislated regulatory scheme to control the importation and/or supply of products. The Commonwealth may seek to rely on a combination of powers under the Australian Constitution to support the scheme, including the corporations power (s 51(xx)), the trade and commerce power (s 51(i)) and the external affairs power (s 51(xxix)). The nature of constitutional coverage will ultimately depend on the structure of the regulatory framework that is adopted, and in particular whether the scheme seeks to regulate NRSIEE products at the point of import and manufacture or at the point of supply/distribution.
A Commonwealth regulatory approach has an advantage over the other options because it can be more efficiently applied, for example, at the border or post-border. Border or post-border controls provide a mechanism for direct intervention at a point in the supply chain before distribution of product. Intervention at this point is the most efficient and effective – reducing cost, complexity and administrative burden.
Returning the product to place of origin may therefore be a simpler matter for any regulatory authority as well as for the business as returning product after it is distributed becomes logistically more difficult and more expensive. 
As indicated in this analysis, national controls, in the form of emission standards, provide net health benefits to the community with the best net gain made through regulation. The emission standards will be developed in consultation with an industry working group, with a preference for alignment with existing US or equivalent emissions standards. The working group will also provide advice on whether and how to incorporate ABT into the emission standards. This is consistent with the principle to adopt or align with accepted international standards to reduce regulatory burden for business and remove barriers to trade.
Should ministers agree to proceed with some form of action, there will be further consultation and engagement with affected stakeholders as part of implementation. The legislation and/or regulations will set out the nature and timing of any transitional arrangements to give industry sufficient time to prepare for the new regime. 
[bookmark: _Toc438725920]9.2	Review
Under the COAG Principles and Guidelines for National Standard Setting and Regulatory Action by Ministerial Council and Standard-Setting Bodies, all standards and regulatory material must be reviewed at intervals of no more than ten years. To complement the COAG principles, it is recommended that legislation and/or regulations be reviewed at an interval of not less than five years from the date of implementation.



[bookmark: _Toc438725921]Appendix	The NRSIEE industry
[bookmark: _Toc438725922]A.1	What is included in NRSIEE?
Non-road emission sources comprise a wide variety of engines including compression ignition (diesel) engines, spark ignition (petrol and gas) engines and aircraft engines (e.g. jet or turbofan) and have a broad range of applications. 
Spark ignition engines ignite the compressed air/fuel mixture with a spark produced by a spark plug. They may, however, differ in their design, i.e. as rotary or reciprocating (two stroke and four stroke) engines, and in the fuels they use, i.e. petrol, ethanol blended petrol, compressed natural gas (CNG), liquefied petroleum gas (LPG, i.e. propane), liquefied natural gas (LNG), methanol, ethanol and hydrogen (some rotary engines).
[bookmark: _Toc438725923]Table A  1.1		Matrix of potential NRSIEE characteristics
	[bookmark: Matrix_of_potential_NRSIEE_characteristi]Engine design
	
X
	Fuel

	rotary
	
	petrol, ethanol blended petrol

	reciprocating
	
	CNG, LPG, LNG

	(two‑stroke or four‑stroke)
fuel delivery
(carburettor or indirect injection or direct injection)
	
	methanol, ethanol, hydrogen



Spark ignition marine engines under the US EPA SI non-road classification include outboard motors, personal watercraft (e.g. jet skis) engines, and petrol based stern-drive and inboard engines in marine vessels. Within the outdoor powered equipment category there are five model classes – these are listed in Table A.1.2. 
[bookmark: _Toc438725924]Table A.1.2	Outdoor Powered Equipment – Model Classes
	[bookmark: Outdoor_Power_Equipment_Model_classes]Model class
	Displacement
(cc)
	Power Range (hp)
	Source classification

	Class I, Non-Handheld
	< 225
	3 - 6
	All engines except two‑stroke trimmers / edgers / cutters, chainsaws, leaf-blowers, and snow-blowers

	Class II, Non-Handheld
	> 225
	6 – 16
16 - 25
	All engines except two‑stroke trimmers / edgers / cutters, chainsaws, leaf-blowers, and snow-blowers

	Class III, Handheld
	0 - 20
	0 - 1
	All engines

	Class IV,Handheld
	20 - 50
	1 - 3
	All engines

	Class V, Handheld
	> 50
	3 - 6
	All two‑stroke trimmers / edgers / cutters, chainsaws, leaf-blowers, and snow-blowers


Source: Adapted from US EPA 2010b
Classification into a model class depends on engine displacement and whether the equipment or engine is handheld or non-handheld. This category includes all engines less than or equal to nineteen kilowatts (i.e. ≤19 kW) that is ≤25.48 hp when based on US horsepower. 
The engines in this category while primarily used in lawn and garden equipment may also be found in farm, construction and commercial equipment, machinery, sawmilling and woodworking applications, in air and gas compressors and powering pumps and electrical generators. A more comprehensive list of engines and equipment included in this category is found in Table A.1.3.
[bookmark: _Toc438725925]Table A.1.3 	Types of NRSIEE
	[bookmark: Types_of_NRSIEE]Category
	Equipment

	Small Engines (19kW/25hp or less)
	· Lawnmowers
· Rear engine riding mowers
· Shredders (<5HP)
· Lawn & garden tractors
· Tillers (<5HP)
· Front mowers
· Chainsaws (<4HP)
· Commercial turf equipment
· Trimmers/edgers/brush cutters
· Wood splitters
· Snow blowers
· Other lawn & garden equipment

	Marine Recreational Engines
	· Outboard motors
· Personal watercraft (Jet-skis)
· Inboard/stern-drive motors



This category does not include engines for recreational applications such as motorcycles or snowmobiles, for marine propulsion or for toy boats and aeroplanes.
This RIS deals only with non-road spark ignition engines in the following product classes:
•	Marine engines for recreational craft [footnoteRef:64]  [64:  This approach is based on the one used by the US EPA] 

•	Outdoor powered non-road small engines under 19 kW.
Two stroke and four stroke reciprocating engines are the principal engine types employed across these two product classes.
Approximately 80 per cent of marine engines and approximately 55 per cent of outdoor powered equipment are covered within this analysis [footnoteRef:65]. These categories include the majority of NRSIEE which are likely to be currently non-compliant with US and other international standards.  [65:  One major class of garden equipment that was not included in the CBA was mowers (around 40 per cent of the total garden sector) because this class usually uses 4-stroke engines and therefore are considered compliant.] 

Although the make-up of the marine engine populations is clear, that of the outdoor powered equipment population is more complex. Non-handheld equipment (Class I and II) such as lawnmowers have recently presented a significant shift in engine technology to lower emitting four stroke engines. Modelling based on this equipment would not result in any change in emissions with the application of emission standards.  
One major class of garden equipment that is not included in the CBA is mowers (approximately 40 per cent of the outdoor powered equipment category) because this class usually uses 4-stroke engines and therefore are considered mostly compliant. If mowers were excluded from the total NRSIEE because of their high compliance rate, then approximately 90 per cent of the outdoor powered equipment category is covered in this analysis.
Handheld equipment, however, represents a significant source of 2-stroke engines, with improvements possible in their overall emissions profile. So modelling is restricted to handheld equipment (engine classes III, IV and V). Handheld equipment is covered by three classes of engines, based on engine size (not power):
•	Class III: handheld equipment with engines less than 20 cc
•	Class IV: handheld equipment with engines greater than or equal to 20 cc but less than 50 cc
•	Class V: handheld equipment with engines greater than or equal to 50 cc.
Class III handheld engines are not considered in this analysis. There are now very few models available in the marketplace that represent this class. For example, there were no models with engines less than 20 cc in the 2012 Specification Guide published in the Australian trade magazine “Power Equipment Australia”. This publication listed 927powered lawn and garden products. A similar trend is observed in the US EPA engine certification database. Of the 1,144 engine families recorded in the 2013 small non-road spark ignition engine spreadsheet only one is listed as a Class III handheld engine. Table A.1.4 provides a summary of the included and excluded equipment regarded in this study.
[bookmark: _Toc438725926]Table A.1.4	Engine Categories included and excluded in the modelling
	[bookmark: Engine_categories_in_out_of_modelling]
	Marine Engines
	Outdoor Powered Equipment

	Engine Types or Classes – included
	Outboard motors are divided into two groups:
2-stroke - carburetted or with indirect fuel injection
Rest - 2-stroke engines with direct fuel injection, or 4-stroke engines
Each group is divided into power-bands according to US EPA definitions
	Hand-held Class IV and V garden engines and equipment, namely:
trimmers
garden blowers and vacuums
brush-cutters
chainsaws

	Engine Types or Classes – excluded
	Personal Water Craft (PWC), e.g. jet skis
Inboard/outboard motors
Stern-drive motors
	Hand-held (Class III)
Hand-held (Class IV and V) equipment not listed above
All Non-hand held equipment (Class I and II)





[bookmark: _Toc438725927]A.2	Nature of the NRSIEE Industry
This sub-section provides further information on the NRSIEE industry. It includes information collected for the Consultation RIS and updated for this RIS, and provides additional information.
As noted in Section 2 NRSIEE is defined for the purposes of this RIS as the combination of the marine engine and outdoor powered equipment categories of the NRSIEE market. These two categories account for the majority of NRSIEE manufactured, imported, distributed and sold in Australia. The information provided in this sub-section is set out by NRSIEE category.
[bookmark: _Toc438725928]A.2.1	Marine Engine Category
Table A.2.1	Marine Engine Category
	[bookmark: Marine_engine_category]Units imported in 2014
	Business size1
	Estimated Annual Volume
	Number of Low Emission units

	Major Manufacturers/Importers - ≥54% market share for four-stroke/direct injection product

	Mercury, Yamaha, Tohatsu, BRP, Suzuki, and Honda
	MBE
	33,000
	17,820

	
	Total
	33,000
	17,820

	Major Other Brand/Importers - ≥80% for two-stroke product

	Parsun - Island Inflatables Distributor
	SBE
	1,200
	Not available

	Parsun (retailed through BCF retail chain)
	MBE
	1,200
	Not available

	Vortex (Parsun) Telwater
	MBE
	500
	Not available

	Others 
	SBE
	100
	Not available

	
	Total
	3,000
	600

	Independent boat/motor importers - ≥80% market share for four-stroke/direct injection product

	
	Total
	500
	400

	Individuals importing - ≥90% market share for four-stroke/direct injection product

	
	Total
	500
	450

	
	Grand Total
	37,000
	19,270

	Percentage Meeting an International Standard
	52%


Source: ABS: SBE = Small Business Enterprise of up to 20 people employed; MBE = Medium Business. Enterprise of 20 to up to 200 people employed.
Table A.2.2	Marine Engine Dealerships in Australia
	[bookmark: Marine_engine_dealerships_in_Aust]Type of Dealership
	Number

	Represent the six major outboard marine companies in Australia
	≥500

	Independent boat and engine importers - both new and used
	30-50

	BCF retail chain
	100



A 2015 Ibisworld Report on the marine retail sector notes that operators planning to enter the marine retail sector have experienced low barriers to entry over the past five years. This has largely stemmed from the sector’s low level of competition and low market share concentration. Other factors that have kept barriers to entry to a minimum include low capital intensity and low technological changes. Unlike other retail industries, retailers of marine equipment are subject to a low level of external competition, primarily due to the specialised product range on offer. Internally, operators in the industry compete on the basis of price and product range. Externally, the industry has only recently come under mounting competition from grey imports [footnoteRef:66]. [66:  See IBISworld (2015) IBISworld website summary of the May 2015 report: Marine Equipment Retailing Market Research Report] 

For the analysis for this Decision RIS, the total number of marine engines sold each year is estimated from the extrapolation of available market data. The data comprised industry supplied sales data that was augmented with import/export data for those years that sales data was unavailable. This data covers the period 1988 to 2013.
The recent global financial crisis had a significant impact on outboard motor sales in Australia. The Consultation RIS CBA recorded annual sales exceeding 50,000 units. This number reduced sharply to about 32,000 units in 2009. Import figures suggest that sales have increased in Australia since then, but have not regained the previous high sales mark. Because marine engine sales and import data was highly variable the regression analysis to forecast sales from 2013 to 2050 was carried out on the output of a moving 10 year average of the collated data. Actual sales and import figures were used for the period 1988 to 2013 to establish the operating engine populations in the period 2014 to 2050.
[bookmark: _Toc438725929]A.2.2	Outdoor Powered Equipment Category
The outdoor powered equipment category covers a number of industry sectors, i.e. lawn and garden and hardware retail sectors to name the main two. They present a more diversified group of businesses that may specialise in the lawn and garden area, or present powered lawn and garden equipment as part of a broader range of product offerings for sale. 
There is also a divergence in product quality and price between home consumer and garden professional markets. For example, Husqvarna has developed a strategy to target the professional garden care market as a means of increasing net sales income as the domestic market slows in the US [footnoteRef:67].  [67:  Kinnander, O. (2011, November 11). Husqvarna Chief Sees U.S. Chainsaw, Lawnmower Demand Growth (1).] 

Broadly this category comprised approximately 9,206 businesses in June 2009. Ibisworld 2012 proposes that annual growth for the hardware and retailing supplies industry for the period 2009 to 2014 averages at 1.3 per cent. In August 2013 the trend estimate in Australia rose for hardware, building and garden supplies retailing by 0.6 per cent from the previous year [footnoteRef:68]. The outdoor powered equipment category had an estimated value of $248 million in 2009-10 [footnoteRef:69]. [68:  ABS data]  [69:  Based on Australian Bureau of Statistics. (2010). Australian customs value.Canberra, Australia. ABS.] 

A summary of the major characteristics of small spark ignition engines and their Australian industry and market is presented in Tables A.2.4 and A.2.5.
Table A.2.4	Outdoor Powered Equipment Retailers and Industry Representation
	Outdoor Powered Equipment Retailers and Industry Representation

	[bookmark: OPE_retailers_and_industry_rep]
	Main Players
	Total Membership
	Australian Representative Organisations

	Hardware and Nursery / Garden Industry / Outdoor Retailers
	Bunnings, Masters
	9,000+
(many of these retailers do not carry outdoor power equipment)
	Hardware Federation of Australia, Hardware Association (State), Nursery and Garden Industry Australia, Australian Retailers Association, Australian National Retail Association

	Distributors / Australian representatives of overseas manufacturers
	Briggs and Stratton (includes VICTA), Honda, Stihl, Yamaha
	35+
	Outdoor Power Equipment Association (OPEA)



Table A.2.5	Outdoor Powered Equipment Categories (based on number sold in 2012)
	[bookmark: OPE_categories_numbers_sold_2012]Most popular equipment categories
	2012 sales
	As % of total sales

	Line-Trimmers and Brushcutters
	266,421
	26%

	Chainsaws
	139,278
	13%

	Blowers and vacuums
	137,616
	13%

	Hedge trimmers
	56,510
	5%


Note: Based on sales in 2012 from data supplied by industry. Total outdoor powered equipment sales in 2012 in the data supplied by industry was 1,035,679 units. Push rotary mowers and tractor or ride on mowers were the other major categories but are not included in the table above as they are not included in this DRIS analysis. See xx for further information. (Source: OPEA 2012)

An estimate of sales of outdoor powered equipment (those covered in the analysis supporting this Decision RIS) to 2050 is shown at Table A.2.6. OPEA made available Australian market data it commissioned for a broad range of outdoor powered equipment [footnoteRef:70]. However, OPEA conceded that this data may represent less than 60 per cent of the Australian market. Therefore, a subset of the ABS import data spreadsheet, also supplied by industry, was used covering 1988 to 2012. This data comprises two groups of equipment identified in the ABS spreadsheet under the following tariff codes: [70:  The source was Datamotive 2013 Homepage.] 

•	8467.89.0060 - Hand held blowers, sweepers or vacuum (excl. those with a self-contained electric motor) 
•	8467.89.0028 - Garden trimmers with line or blade head with self-contained non-electric motor.
These data relate to most hand-held engines of interest in this analysis and was used as the base population in the model. However chainsaws, which are included in this analysis, are not included under these statistical codes and are not listed in either data set. Therefore, this model under-represents the operating engine population and provides a low estimate of Australian emissions produced by these equipment types. An off-setting factor is the re-export of some of this equipment, mostly to neighbouring Indo-Pacific countries, which is not accounted for in this data set. The forecast sales 2013 to 2050 are estimated using linear regression of the 10 year moving average values of the import data
[bookmark: _Toc438725930]A.3	Consumer choice and the cost of goods
This section provides a discussion on the basis of the modelling assumptions on sales demand. It focuses on consumer behaviour in the face of changes in equipment choice and price with the introduction of product emission standards. Finally it provides an estimate of the cost to consumers (loss of utility) for each policy choice, based on the assumptions discussed below.
[bookmark: _Toc438725931]A.3.1	Assumptions regarding engine populations within the outboard and outdoor powered equipment sectors
Market data supplied by the marine engine industry shows that there is a small observable trend away from carburetted two-stroke motors to direct injection two-stroke and four-stroke motors. This aspect of consumer choice is captured in the population model for outboard motors in the No Policy Change case.
However supplied sales data for outdoor powered equipment shows only total sales for each equipment category and could not be disaggregated into compliant and non-compliant engines. Consequently related trends in that market could not be observed and the relative proportion of compliant to non-compliant sales is based on US EPA NRSIEE market studies. It is assumed in this market that the proportion of compliant to non-compliant sales remains constant in the No Policy Change population model.
[bookmark: _Toc438725932]A.3.2	Consumer behaviour
Consumer behaviour is hard to gauge with respect to the increased price of alternative compliant engines relative to the non-compliant models they replace under a policy option. It is assumed in the modelling that there will be a loss in sales when consumers are faced with buying the more expensive compliant engines, which they may choose not to do.
Consumers who previously bought these engines will face a choice when replacing such an engine. Utility costs are associated with each alternative:
•	buy an equivalent compliant engine at the time a new engine is desired
-	requires extra expenditure that could have been used on other purchases, or saved (average value estimated in the distributional analysis)
•	wait for a longer period to save the additional money required to buy the compliant engine
-	requires extra expenditure that could have been used on other purchases, or saved (average value estimated in the distributional analysis)
-	the delay in satisfaction in acquiring and using a new engine
•	leave the market for these engines altogether
-	loses the utility of engaging in a preferred activity.
Figure A.3.1 shows past and projected sales of compliant and non-compliant engines under business as usual (BAU) conditions, and total sales of engines with the regulation scheme (Option 4) in place. Note that when the regulation takes place (in 2016) sales of non-compliant engines drop to zero.
Figure A.3.1 Sales of garden and marine engines under BAU and regulation (Option 4)

The level of utility loss experienced by a consumer because of delayed or foregone consumption is dependent on many factors that are relevant at the time the decision is made, including;
•	level of preference for the original activity
•	level of preference for available alternative activities and consumption
•	impact of family and wider social circle on the consumer’s activity and consumption choices
•	impact of work/job/career on the consumer’s activity and consumption choices
•	impact of current residence on consumer’s activity and consumption choices.
There is a significant degree of uncertainty in any assumptions that would underlie a quantitative analysis of the factors above – for example, in modelling the difference in desire between the utility associated with an outboard motor (for example) and the utility of the second best choice on spending the money if a consumer is “priced” out of the market regarding his/her first choice. The issue of consumer choice must establish the proportion of consumers that are truly priced out of the market against those faced with alternatives of equal or greater desirability. Australian market and sociological data on factors such as those above is very limited, and relevant studies are either qualitative or semi- quantitative.
A study from the marine engines sector provides further insight into the issue of consumer choice and lost utility. The results of two surveys of recreational boaters in Queensland [footnoteRef:71] suggest that some are leaving boating and that a smaller proportion of households are choosing to take it up. A variety of reasons were given (i.e. price was only one of several reasons), including: [71:  Sutton, S.G. 2006 An Assessment of the Social Characteristics of Queensland’s Recreational Fishers. CRC Reef Research Centre Technical Report No 65. CRC Reef research Centre, Townsville, and
- Taylor, S., J. Webley and K. McInnes (2012) 2010 Statewide Recreational Fishing Survey. State of Queensland, Department of Fisheries, Agriculture and Forestry] 

•	Work or family commitments
•	Alternative leisure activities
•	Crowded fishing areas
•	Distance to fishing areas
•	Poor fishing
•	Can’t afford to fish more often
•	Cost of equipment.
Further, there is an overlap in the price range of compliant outboard engines with their non-compliant counterparts in motors to 20 hp (Figure A.3.1). Consumers, who are considered by some industry respondents to the Consultation RIS to be the most vulnerable to potential price rises of compliant outboards, may therefore continue to buy within a familiar price range.
Figure A.3.2 Distribution of outboard motor prices between 2-stroke carburetted engines and the “Rest” (4-stroke and direct injection 2-stroke engines) for engines 25 hp or less.
[image: ]
There will be limited impact on choice within the outboard market even as regulation displaces 2-stroke carburetted outboard models from the market. Two-stroke technology will still be available in the form of direct injection two-stroke. Also outboard manufacturers have been reducing 2-stroke carburetted models for some time, especially in the higher power bands where they are in the minority (Figure A.3.2). Direct injection 2-stroke and 4-stroke models have increased substantially in recent years to replace discontinued 2-stroke models.
It is more difficult to develop similar insight into the outdoor powered equipment market. The current study focuses on hand-held equipment only. Compliance with the US EPA phase three emission standard for hand-held equipment requires that they meet the substantial reduction in evaporative emissions requirements while continuing to meet the phase two exhaust emissions limits for these engines. Therefore carburetted 2-stroke hand-held engines will continue in this market.
However for some equipment relatively cheap alternative electric and battery powered alternatives are now available. There is some anecdotal evidence that these are continuing to displace some combustion technology in the Australian market.  Currently, there is no evidence that this has had any significant impact on the Australian outdoor equipment market and as such has not been investigated further. 
Figure A.3.3 Australian Outboard market 2013  
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Engines/year


Garden engine sales
Total sales with regulation	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	5.0683923346549163E-2	6.9522026596281511E-2	5.4483108304468411E-2	5.1607916583403877E-2	5.2354155802175902E-2	8.3935392729220085E-2	8.128191569737625E-2	5.2456275622088433E-2	0.10024917048405722	7.7387164063068198E-2	9.0908210486182556E-2	9.4436805226098763E-2	0.10349079214716032	9.4239664825091232E-2	0.11002864500273189	0.1323139747936268	0.173259653816172	0.17757298749306191	0.19660386238145264	0.16821837511284693	0.18929137335183993	0.18106526689595098	0.18086048116083281	0.25075139512797345	0.21429298113334763	0.2200879259514375	0.22769069193439034	0.23529345791734393	0.36180112355880822	0.37312566879305714	0.38445021402730495	0.39577475926155364	0.40709930449580028	0.41842384973005003	0.42974839496429801	0.44107294019854532	0.4523974854327934	0.46372203066704182	0.47504657590129112	0.48637112113553832	0.49769566636978763	0.50902021160403665	0.52034475683828363	0.5316693020725316	0.54299384730678202	0.55431839254102777	0.56564293777527663	0.57696748300952461	0.58829202824377269	0.599616573478021	0.61094111871226908	0.62226566394651761	0.6335902091807657	0.64491475441501622	0.65623929964926264	0.66756384488351062	0.67888839011775881	0.69021293535200656	0.70153748058625287	0.71286202582050351	0.72418657105475159	0.73551111628900245	0.74683566152324865	Non-compliant (BAU)	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.13493907665345109	0.1850929734037185	0.14505389169553159	0.13739908341659687	0.13938584419782496	0.22346660727078088	0.21640208430262475	0.13965772437791166	0.26689982951594332	0.20603283593693233	0.24203078951381746	0.25142519477390135	0.27553020785283988	0.25090033517490995	0.29293635499726911	0.35226802520637335	0.46128034618382868	0.47276401250693773	0.52343113761854765	0.44785862488715489	0.50396262664816083	0.48206173310405165	0.48151651883916963	0.66759160487202662	0.57052601886665133	0.5859542740485626	0.60619560806561201	0.62643694208265477	0.64667827609970963	0.66691961011675416	0.68716094413379869	0.70740227815084566	0.72764361216789919	0.74788494618494061	0.7681262802019877	0.78836761421903467	0.80860894823608265	0.82885028225313251	0.84909161627018348	0.86933295028722357	0.88957428430427077	0.90981561832131863	0.93005695233836561	0.95029828635541513	0.97053962037245978	0.99078095438950675	1.0110222884065538	1.0312636224235998	1.0515049564406478	1.0717462904576882	1.0919876244747473	1.1122289584917944	1.1324702925088372	1.1527116265258861	1.1729529605429383	1.1931942945599725	1.2134356285770258	1.2336769625940736	1.2539182966111198	1.2741596306281677	1.2944009646452228	1.3146422986622626	1.3348836326793094	Compliant (BAU)	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	5.0683923346549163E-2	6.9522026596281511E-2	5.4483108304468411E-2	5.1607916583403877E-2	5.2354155802175902E-2	8.3935392729220085E-2	8.128191569737625E-2	5.2456275622088433E-2	0.10024917048405722	7.7387164063068198E-2	9.0908210486182556E-2	9.4436805226098763E-2	0.10349079214716032	9.4239664825091232E-2	0.11002864500273189	0.1323139747936268	0.173259653816172	0.17757298749306191	0.19660386238145264	0.16821837511284693	0.18929137335183993	0.18106526689595098	0.18086048116083281	0.25075139512797345	0.21429298113334763	0.2200879259514375	0.22769069193439034	0.23529345791734393	0.24289622390029594	0.25049898988325026	0.25810175586620127	0.26570452184915438	0.27330728783210817	0.28091005381506096	0.28851281979801396	0.29611558578096686	0.30371835176391832	0.31132111774687277	0.31892388372982683	0.32652664971277889	0.33412941569573051	0.34173218167868197	0.34933494766163486	0.35693771364458748	0.36454047962754227	0.37214324561049311	0.37974601159344706	0.38734877757640002	0.39495154355935302	0.40255430954230431	0.41015707552525732	0.41775984150820977	0.42536260749116367	0.43296537347411657	0.4405681394570683	0.44817090544002092	0.45577367142297381	0.46337643740592682	0.47097920338888138	0.4785819693718345	0.48618473535478712	0.49378750133773902	0.5013902673206907	Year

Engines/year (millions)
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