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1 The Issues Paper

This issues paper is being provided to various stakeholders to assist in providing input to the cost benefit analysis of options to manage emissions from selected non-road engines being undertaken by MMA. 

In particular, MMA is seeking comment and information on the methods, analysis and data we propose to employ in undertaking this cost benefit analysis.  To allow time for input to be considered, please provide your comments and information as soon as possible and no later than Wednesday the 7th of May 2008.

Stakeholders are invited to comment on any issue they wish, including those not explicitly raised in this paper and should not feel that they have to respond to all the questions raised.

The specific questions raised in this paper are written in boxes throughout the text and reproduced in table 1-1 below.  Please note that commercially sensitive information can be dealt with in strict confidence and for the purposes of this study only.

1.1 Contacts:

Please provide your comments and information to Salim Mazouz by e-mailing them to s.mazouz@mmassociates.com.au as soon as possible but no later than 7 May 2008.  

For any questions or clarifications please also contact Salim Mazouz on the e-mail provided above or by phone on 0400 898 554 (if no answer, please leave a message, your call will be returned at the first available opportunity or call Walter Gerardi on (03) 9674 4707).

Table 1‑1 Specific questions raised in this issues paper

	Question
	Page #

	Question 3.2a: Are you aware of similar voluntary agreements and the rate of compliance with such agreements?
	10

	Question 3.2b: Can you provide insights into the significance/magnitude of the effects of the industry agreement listed above? Are there any other effects we should consider?
	10

	Question 3.2c: What strategy would you pursue to meet the regulatory requirements under each option?  What kind of engines are you likely to import/produce to fill the gap left by engines that do not conform to the proposed regulation / voluntary agreement?
	11

	Question 3.2d: Can you provide insights into the significance/magnitude of the effects of the NEPM option discussed above? Are there any other effects we should consider?
	12

	Question 3.2e: Do you agree about the differences between the NEPM and Commonwealth regulation scenarios stated above? Are there other differences we should be taking into account?
	12

	Question 3.3a: Are there particular studies that estimate the cost impact of the relevant gases and particles that you would like us to consider?
	13

	Question 4.1a: Are you aware of data sources that provide a picture about the number and type of outboard engines in use currently and/or in the past?
	15

	Question 4.1b: Are you aware of data sources that could be used to break up stock numbers into technology type and power band?
	16

	Question 4.1c: Are you aware of historic sales data and/or demand forecasts for outboard engines (ideally by engine type and power band)?
	16

	Question 4.1d: Are you aware of data sources that shed light on average scrappage rates for outboard engines? How do these change by power band and technology?
	16

	Question 4.1e: Are you aware of any trends for future technologies, engine sizes and demand behaviour that need to be incorporated into future demand forecasts?
	16

	Question 4.2a: Are you aware of data sources that provide a picture about the historic stock of gardening equipment?
	17

	Question 4.2b: Are you aware of data sources that can be used to derive a split in gardening equipment stock by engine type and capacity?
	17

	Question 4.2c: Are you aware of data sources that shed light on average scrappage rates for gardening equipment? How do these change by engine size and technology?
	18

	Question 4.2d: Are you aware of demand forecasts for gardening equipment (ideally by engine size and type)?
	18

	Question 4.2e: Are you aware of any trends for future technologies, engine sizes and demand behaviour that need to be incorporated into future demand forecasts?
	18

	Question 4.3a: Are you aware of historic small engine emissions data we could use?
	18

	Question 4.3b: Are you aware of technology and/or emissions trend estimates for small engines?
	19

	General question: Are there any other relevant issues that ought to be considered in this cost benefit analysis? 
	


2 Background

Non-road engines such as those used in gardening equipment, lawn mowers and outboard motors, have been shown to be significant contributors to urban air pollution.  They are significant because although each engine contributes little individually they are utilised in large numbers and are not subject to the degree of pollution control regulation that exists for engines used in on-road vehicles.  

The Department of the Environment, Water, Heritage and the Arts (DEWHA) on behalf of the Environment Protection and Heritage Council (EPHC) Standing Committee has commissioned McLennan Magasanik Associates (MMA) to develop a cost benefit analysis of three policy options for reducing the impact of emission from small engines on air quality and human health.  

The three policy options DEWHA provided to MMA for assessment are (1) a voluntary agreement among outboard marine engine suppliers, (2) a National Emissions Protection Measure (NEPM) implemented by the States and Territories and (3) Commonwealth government regulation.  

The remainder of this section briefly:

· details the definition of small engines employed in this study;

· provides some detail on the proposed emissions limits;

· discusses the pollutants emitted from non-road engines;

· talks about the current status of small engines and emissions control in Australia; and

· discusses the importance of overseas regulations.

This is followed by a section detailing MMA’s approach (section 3) and proposed methodology (section 4).  This issues paper is designed to inform stakeholders about the kind of information MMA considers most likely to be useful at this stage and to assist stakeholders in participating in this study. We have therefore included italicised questions throughout sections 3 and 4 and provided a box collecting all the questions at the end of this paper.  Generally, data related information is likely to be most valuable.
2.1 Definitions of selected non-road engines

The range of engines included in this study is defined by application, the physical size, and the power output of the devices as follows: 

· Non-road engines: - any non-road engine within the following two categories (1) marine spark ignition engines and (2) small off-road engines, sold new into the Australian market 

· Marine spark ignition engines: - outboard engines and powered personal watercraft.

· Small non-road engine: - any engine equal or less than 19 kilowatts. Uses for small off-road engines include, but are not limited to, applications such as lawn mowers, weed trimmers, chain saws, generators and pumps.

2.2 The proposed limits

The emission limits proposed for evaluation in this study are the US Phase 2 limits adopted in Australia from 2012 and the proposed US Phase 3 standards from 2016.  These timelines are used for modelling purposes and indicative only.  The limits proposed for garden equipment are presented in Table 2‑1.

Table 2‑1 Garden equipment emission limits

	
	Commencing 2012
	Commencing 2016

	Small Engine Class
	HC+NOx (g/kWhr)
	NMHC+NOx (g/kWhr)
	CO (g/kWhr)
	HC+NOx (g/kWhr)
	CO (g/kWhr)

	Non-handheld  <66cc
	50
	-
	610
	-As per relevant handheld limita
	As per relevant handheld limita

	Non-handheld 66 to < 100cc
	40
	-
	610
	10.0b
	610 b

	Non-handheld 100 to < 225cc
	16.1
	14.8
	610
	
	

	Non-handheld 225cc or more
	12.1
	11.3
	610
	8.0
	610

	Handheld <20cc
	50
	-
	805
	50
	805

	Handheld 20 to <50cc
	50
	-
	805
	50
	805

	Handheld 50cc or more
	72
	-
	603
	72
	603a


a
 Handheld emissions limits apply to non-handheld engines <80cc.
b 
This limit applies to non-handheld engines from 80cc to 225cc.
The proposed emission limits for marine outboards are shown in Table 2‑2.  The limits commencing in 2012 are equivalent to the 2006 US emission limits, while the 2014 limits are those currently proposed for adoption in the US (again these starting dates are used for modelling purposes and indicative only).
Table 2‑2 Proposed marine engine emission limits

	

	Commencing 2012
	Commencing 2014

	Power
	HC + NOx (g/kWhr)
	HC + NOx (g/kWhr)
	CO (g/kWhr)

	P < 4.3 kW
	81
	-
	-

	P ≥ 4.3 kW
	0.250 * (151 + 557 /P0.9) +6.00
	-
	-

	P ≤  40 kW
	-
	28 – 0.3 x P
	500 – 5 x P

	P > 40 kW
	-
	16
	30


2.3 Pollutants from non-road engines

Pollutants generated through combustion in non-road engines consist of nitrogen oxides (NOx), volatile organic compounds (VOC), carbon monoxide (CO), carbon dioxide (CO2) and particulate matter (PM).  These compounds include precursors to the formation of – and direct contributors to – photochemical smog in our major cities as well as greenhouse gases.  In addition, particulate matter and small quantities of toxic pollutants that are emitted by non-road engines may cause direct harm to humans, animals and plant life.

Although air quality in our cities is relatively good, on particular days exceedances of ozone
 and/or particulate matter may occur.  The contribution of non-road engines used for lawn mowing and recreational boating to total annual airshed emissions in selected airsheds is shown in Table 2‑3.  These data show that lawn mowing contributes about 0.1% of NOx, between 1% and 4% of VOC, less than 1% of PM10 and about 2% of CO on an annual basis.

Table 2‑3 Percentage of annual airshed emissions attributable to non-road engines 

	
	NOx
	VOC
	PM10
	CO

	Lawn Mowing
	
	
	
	

	Melbourne
	0.12%
	2.14%
	0.56%
	2.14%

	Sydney, Newcastle, Wollongong
	0.06%
	4.40%
	0.86%
	1.59%

	South East Queensland
	0.06%
	1.19%
	0.41%
	2.00%

	Recreational Boating
	
	
	
	

	Melbourne
	0.08%
	0.62%
	0.04%
	0.63%

	Sydney

	-
	-
	-
	-

	South East Queensland
	1.46%
	1.36%
	0.30%
	3.01%


The annual contributions to airshed emissions may appear small.  However, emissions from these sources are highly skewed towards weekend days during summer, when exceedances of ozone and/or particulate matter are most likely to occur.  Furthermore, the concentration of these emissions on a relatively few days during the warmer months can result in these sources being major contributors to photochemical smog precursors on particular days. 

2.4 Current status of non-road engine emissions control in Australia

There are currently no emissions standards or regulations applicable to non-road engines in Australia.  However, the outboard industry has developed a voluntary emissions labelling scheme (VELS) that commenced in 2007.

Most non-road engines sold in Australia are imported and as such may be models destined for countries that already have regulations to limit emissions (the USA and Europe in particular).  Many do comply with emission standards applicable to the country of origin or other regulated markets.  However, this is not the case for all engines and some engines sold in Australia are highly polluting variants.  

2.5 The importance of overseas regulations

The overwhelming majority of non-road engine equipment sold in Australia is imported from overseas markets.  Due to this fact, it is highly desirable that any regulation of the emissions from these engines be consistent with those in force in the larger global markets for this equipment.  Given the small size of the Australian market, requiring that specific engine models be developed, certified and imported into Australia to meet our emission requirements if they were inconsistent with those of North America or Europe would be highly inefficient and result in significantly higher costs.

The key markets of importance in terms of their regulations are the United States and Europe, both of which have existing regulations controlling small engine emissions.  The regulations in Europe and the USA are essentially identical in terms of the limits on hydrocarbons, NOx and carbon monoxide.  However, they differ in certification practices and the European legislation contains a number of loopholes and exemptions. In addition to these differences in the regulations themselves, Australia and the USA have similar fire safety regulations that do not exist in Europe meaning that many European products would not meet these requirements.  

3 approach

3.1 Overview

To undertake a cost benefit analysis of the options provided to MMA, we are building a stock model of the current non-road engine market over the period to 2050 (that is, a model of the stock of engine types in the economy).  The stock model is to be built around a Business as Usual (BAU) scenario that is used as a benchmark against which the three policy options are compared.  Each policy option is modelled as a change in the stock of small engine numbers and types operating in the economy relative to the BAU case. The resulting differences in pollution and purchasing and running costs are calculated.  After a quantification of the benefits of avoided pollution, the net present value of all the costs and benefits for each option relative to the BAU case are calculated and presented. 

Thus, we propose to analyse the net impact of the three policy options provided by DEWHA by modelling and comparing a set of four small engine emissions scenarios in Australia (the three policy scenarios plus the BAU scenario). 
In each scenario the impacts and costs of the options will be considered separately for both: 

· Small non-road engines, and;

· Marine spark ignition engines.
To ensure the stock has time to turn over and to take into account time lagged benefits, we propose to run the scenarios to 2050.
3.2 Scenarios for implementing the emission limits

The scenarios that are to be analysed in this study are as follows:

3.2.1 Business as usual 
Under this option emissions from non-road engines would continue to be uncontrolled in Australia.  In January 2007, the marine outboard industry introduced a voluntary emissions labelling scheme and this scheme is taken into account under our business as Usual (BAU) scenario.

The business as usual scenario provides the baseline against which the other scenarios are compared.  The development of the BAU scenario consists of the following steps:

· Quantification of the existing stock of engines in each of the categories of garden and marine equipment.  These are further disaggregated into the engine capacity and power segments that are indicated in the emission limits in Table 2‑1 and Table 2‑2 and into segments reflecting the engine technology employed.

· Analysis of the historical sales trends in each of the categorisations.  It is noted that data may be scarce on this highly disaggregated basis.  We propose to infer the category trends from higher level data where disaggregated data is not available.

· Analysis of the historical trends in the aggregate categorisations to provide data checking on the disaggregated data.

· Utilising econometric data and analysis, the total demand and segment demand will be projected over the period to 2050.

· Utilising the projected demand and the base year stock composition, the stock composition at any point in the future will be estimated using the stock model being developed.

Examples of issues and trends that will be considered in formulating the business as usual scenario include:

· In January 2007, the marine outboard industry introduced a voluntary emissions labelling scheme which may affect the take-up of lower emission technology engines.

· The uptake of lower emissions engines has been increasing independently of Australian regulation as a result of foreign regulation, improved availability of low power four stroke motors, more environmentally and health conscious consumers and a desire for low noise equipment. 

· Equipment demand trends that result from changes in the underlying activity, such as the effect of the trend toward higher density living on gardening equipment demand.

The extent of these impacts is difficult to determine in the absence of in depth studies. Thus we take these trends into account in our BAU projections through their presence in historic datasets. Where we adjust historic trends to account for foreseeable changes, this will be discussed explicitly. 

3.2.2 Industry agreement
This option would involve a voluntary agreement within the marine outboard sector to reduce the sales of higher emitting engines to 15% of total new engine sales by 2012.  In this context higher emitting engines would be those that achieve zero or one star under the Outboard Engine Distributor Association’s (OEDA) voluntary emissions labelling scheme.  Under this option industry would need to regularly report sales data to government in order to assess progress against the target.

The industry agreement scenario is to be based on the BAU and will be incorporated into the model by consideration of the following:

· The difference in emissions between the high emitting and low emitting engines.

· An assumed decrease in the sale of high emitting engines to 15% of market share by 2012.
· An estimated level of compliance with the agreement, based on an assessment of other voluntary agreements of similar nature.  Being voluntary, there is the possibility that the target may not be met. We will consider a number of sensitivities to the compliance factor including full 100% compliance by 2012, and an over compliance where the ramp down continues at the same rate post 2012 until all outboards are low emitting models.


[image: image2]
The effects of the industry agreement scenario are likely to include: 

· Additional costs for the industry association associated with deciding on exact nature of the agreement and any information dissemination and data collection on compliance levels 

· Additional costs / forgone profits for some engine manufacturers associated with switching to manufacture of less polluting engines and testing costs to show engines meet standards

· Additional costs / forgone profits for some engine manufacturers, importers and distributors associated with the administration of the scheme and reduced sales to the extent that consumers reduce demand given higher cost of equipment

· Some administration costs for government agencies associated with measuring and/or verifying compliance
· Additional costs to consumers in the form of reduced choice of engine types and from higher equipment costs when substituting to less emitting engines

· Benefits to the community in the form of avoided health costs, water and air quality, energy saved and avoided greenhouse gases.


[image: image3]
The extent of these costs and benefits are dependent on the rate of compliance with the industry agreement and are limited to the outboard marine engine sector as it does not extend to non-road engines more generally.
  We will therefore provide an estimate of the net costs of this option as a stand alone option (i.e. the voluntary agreement only) and as part of a scenario where the non-road engines other than marine spark engines are regulated as under the NEPM and Commonwealth regulation options.
3.2.3 National Environment Protection Measure
Under this option a NEPM would be developed under the National Environment Protection Act 1994.  This NEPM would apply to all new non-road engines being sold into the market.  To offer national coverage States and Territories would need to adopt the NEPM in their own regulation.  It can be assumed that engine suppliers may need to deal with more than one regulatory agency given the national nature of the market.   

Although a NEPM has the potential to resolve regulatory inconsistencies between States and Territories if regulations are adopted consistently, there is also a risk of inconsistent implementation. Lack of consistent regulation has implications under the Mutual Recognition Agreement (MRA), which directs that goods produced in or imported legally into one jurisdiction may be lawfully sold in other jurisdictions in the same way without the necessity of complying with extra requirements. Accordingly if not all jurisdictions adopt consistent regulations, the effective level of regulation at point of sale is at the lowest common denominator.
The difficulty in implementing a NEPM and the adoption of regulations in each of the States and Territories could create difficulties in meeting the proposed 2012 and 2016 timetables for introducing the standards. 

The NEPM scenario will utilise the BAU stock model and modify it according to the following:

· All engines predicted to be above the emissions limit will be replaced by a mix of conforming engines in each category that meet the limits.  

· The mix will be determined based on the mix of existing conforming engines sold in each category in each year of the BAU, and any feedback from suppliers regarding the likely strategies they would pursue to meet the requirements.  For example, importers may source engines not currently sold on the Australian market to substitute for non‑conforming engines that could no longer be sold under this regulatory option.
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The effect of the NEPM policy scenario are similar to those described above for the industry agreement but are likely to be greater as the policy is stricter and extends to all small engine types. The main differences are that the industry association would not be involved in compliance measurement or determining the nature of the agreement and that state governments would face a considerable burden in first agreeing to a NEPM and then implementing legislation in each State and Territory to support it.  Compared to the industry agreement and Commonwealth regulation options additional costs may also arise in this option for firms needing to comply with heterogeneous legislation across the country, although the Mutual Recognition Agreement may mitigate against this.
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It is also unclear whether the States and Territories would achieve agreement on a NEPM and each implement legislation as quickly as the Commonwealth may be able to. We therefore propose to model this scenario with some small lead time (yet to be determined) compared to the Commonwealth and industry agreement scenarios.
Furthermore, given the potential for the Mutual Recognition Agreement and inconsistent legislation to lead to compliance with the least restrictive implementation we propose to discount the compliance with the NEPM relative to the Commonwealth scenario by a small factor (yet to be determined).
3.2.4 Commonwealth regulation
We are not aware of any existing Commonwealth legislation that could be used to regulate emissions from non-road engines.  Therefore this option would require the enactment of a new piece of legislation.  Like a NEPM, Commonwealth regulation would apply to all new engines being sold into the Australian market.

The Commonwealth regulation scenario is identical to the NEPM scenario in terms of the equipment fleet and the resulting emissions (except for the discount factor applied to the NEPM to take into account the effect of the Mutual Recognition Agreement).

The difference between regulation at the Commonwealth level or at the state level through a NEPM only impacts on the cost of the implementation, and potentially the timing of the regulations.  The key issues that need to be considered in formulating the costing of these two scenarios are:

· Regulation at Commonwealth level involves one set of regulations implemented at a national level.

· Implementation of a NEPM requires agreement of Commonwealth and all State Governments, and then adoption of the regulation by each jurisdiction.

The effects of the Commonwealth regulation scenario are similar to those of the NEPM scenario with the exception that the regulation would only be implemented once at the Commonwealth level and that the industry would only need to comply with one set of regulations.
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3.3 Emission impacts

The estimation of the health and environmental damage impacts of changes in environmental policy has high levels of uncertainty associated with it.  The development of factors to convert emissions into dollar values of health costs or environmental damage is generally based on studies linking the levels of pollution to health statistics.  This approach means it is difficult to isolate the direct pollution impacts from other causes and leads to the high uncertainties associated with the values.  That said, this approach also means that complicated real life relationships between the various pollutants are taken into account.

Thus, while acknowledging the uncertainties associated with damage estimates, we believe that a reasonable estimate of the health costs associated with the pollutants described under section 2.2 can be made utilising published studies.  In utilising the results of any analysis employing these studies we undertake to clearly identify the data sources and assumptions along with the emission estimates that are used so that alternate health cost factors may be utilised in future if required.

A set of these health damage estimates, will be drawn from the literature, and then be applied to the emissions in each scenario and serve as a base to estimate the relative benefits of avoided emissions achieved by the policy options.  This will be set against the estimated compliance and implementation costs of the policy options.

The actual set of health damage costs will be agreed to with DEWHA during the course of the assignment. 
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4 Modelling Methodology

The modelling methodology for the analysis relies on the building of a standard stock model for marine engines and garden equipment from 2007 to 2050.  A business as usual case is established for each of the categories which assumes no changes in policy. 

The stock model tracks the number of each engine type at any given time to 2050, which in turn allows the calculation of the amount of different of emissions.

The base stock model is altered for each of the policy settings to establish the outcomes of each policy scenarios, including information such as fuel use, emissions and costs and benefits. This is done separately for the marine spark ignition engine and the small non‑road engine categories.

4.1 Marine engines

Building the marine engines stock model relies on data from industry sources, registration data and published reports.  The base model for marine engines is split into three power bands, reflecting the proposed emission limits of those engines.  These are less then 4.3 kW, between 4.3 kW and 40 kW and larger than 40 kW.  Within these power bands, the engines are further split by type. The types are two stroke with carburettor (2c), two stroke with direct fuel injection (2di), two stroke with pre-chamber fuel injection (2i), four stroke with carburettor (4c) and four stroke with fuel injection, including direct injection (4i).

The building of the marine engines stock model requires some basic data.  This data is opening stock, new engine demand and scrapping rates.  There is data available for some of these parameters and others have to be derived and/or assumptions made.  

In the case of marine engines, the overall current stock levels can be obtained from boating registration information available for most of the States and territories (no boating registration data could be found for NT and ACT).  The boat registration regulation for each of the States is shown in Table 4‑1.   

Table 4‑1 Boat registration regulations by States and Territories

	Boat Registration
	Info

	VIC
	To register a boat, the fee paid depends on the length of the boat. There are two categories: boats 4 metres in length or less; and boats over 4 metres in length.

	QLD
	All ships with a motor or auxiliary of more than 3 kW (over 4 hp) must be registered when on the water.

	NSW
	Any vessel less than 5.5 metres in length, powered by an engine with a power rating of less than 4.0 kilowatts (5 horsepower or less) that is not a commercial vessel and that is not the subject of a mooring license 

	SA
	All recreational boats fitted with an engine are classed as motor boats and have to be registered while underway in South Australian waters. This includes sailing boats fitted with an auxiliary engine.

	TAS
	Any vessel of 4hp or greater requires registration. It is the same requirement for licensing and registration.

	NT
	No registration is required in the Northern Territory.

	WA
	Most boats must be registered with Department for Planning and Infrastructure (DPI) and are subject to an annual registration fee. In general, if a boat has a motor, or is fitted for one, it must be registered

	ACT
	There is currently no means to register a powerboat in the ACT


It is believed that the boat numbers obtained from the registration information are relatively accurate and can be confidently used in the modelling.  However, as the boat numbers are used to calculate the number of outboard engines there may be some discrepancies.  That is, some outboard engines may be missed as the boats they are on fall outside of the registration guidelines, and some registered boats may have no outboard engine at all (i.e. sailing boats).  However, it is believed that number of these cases would be small in comparison to the overall boat/outboard numbers.

The split by States allows for trends for each state to be independently evaluated giving a more accurate picture of boat ownership in Australia.  The historical nature of the registration data, although varied in the number of years available from state to state, also allows calculation to be made regarding the number of outboards per person. This allows trends to be split into a population growth element and a residual element, allowing us to take advantage of published population projections in our projections. 
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While the registration data gives an overall picture of outboard engine numbers and trends, there is considerably less information available on the break-up of the current stock based on different engine sizes and technologies.  To get the split by the three different power bands, a state survey
 was used, allowing the total outboard numbers to be converted to the number of outboards in each power band.  To get a split by technology within each engine size, industry data provided by DEWHA was used.  

This data shows the individual outboard models by type and engine size in the market.  The number of models by each type and engine size were calculated and expressed as a percentage (%) of the total.  This allowed the number of outboards by technology to be calculated for each power band.  While this methodology relied on few data points, and required assumptions to be made, it allowed a reasonable split of current outboard stock to be determined by engine size and technology.  If more detailed information becomes available this data would be updated in the model.
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The future demand for outboard engines is an important aspect of the stock model.  Some data on historical outboard engines sales is available
 and allows a general trend for the growth of demand to be determined.  However, this sales data is not fully consistent with our derived stock numbers and scrappage rates (Sales in one year should logically add up to the change in stock plus scrappage).  It would therefore be particularly helpful to find additional data sources for historic sales data and/or future demand forecasts.
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For the scrappage rates we have used an estimated average outboard engine lifespan of 11 years, based on the published estimate that outboard engines have a life span of between 7 and 15 years.
  This leads to a scrappage rate of 9.1% per year.  


[image: image11]
Unless we obtain better data, we propose to rely on the current stock numbers (based on registration data) and the scrappage rate of 9% per year (with uncertainty band of 7% to 14% - corresponding to the 7 to 15 year lifespan estimate) to determine demand by engine size and category.  The basic calculation for sales figures given this data is shown below:

Sales (year 1) = Stock (year 2) - Stock (year1) + Scrappage ( Stock (year 1)

Where Stock (year 1) = current stock levels;  Scrappage = 9% (7%, 14%)  and Stock (year 2) is based on projections extrapolated from historical data and other trends. Subsequent years are calculated using the same principle.
It would also be useful for us to know of any new or emerging trends in the outboard engine market.
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4.2 Gardening equipment

Building the garden equipment stock model relies on data from industry sources and published reports.  The base model for garden equipment is split into two groups reflecting the proposed emission limits of those engines.  These are handheld and non‑handheld gardening equipment.  Within these categories the gardening equipment is split further by engine capacity in cubic centimetres (cc).  For the non-handheld engines there are 4 categories, less than 66cc, between 66 and 100cc, between 100 and 225cc and greater than 225cc.  Handheld gardening equipment is split into three types, less than 20cc, between 20 and 50cc and greater than 50cc.

The building of the gardening equipment stock model requires some basic data.  This data, as for the marine engines base case is new opening stock, new engine demand and scrappage rates.  There is data available for some of these parameters and for others assumptions have to be made.  

In the case of gardening equipment there were no direct surrogate data sources we could identify (in the case of outboard marine engines we could use boat registration data to derive engine stocks for example).  Thus, to determine current stock levels in the absence of better data, more remote assumptions are necessary. For example we could use the number of households with gardens and the gardening equipment they are likely to have (based on equipment use surveys) as well the stock held by commercial operators.  
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Information on the stock numbers of different capacity engines for gardening equipment in the handheld and non-handheld are also not available, requiring assumptions to be made on the splits between each group.  We propose to use industry data provided by DEWHA on gardening equipment brands to establish the splits by engine type and capacity.


[image: image14]
In the absence of other data, we infer future demand of gardening equipment based on the current stock levels, the extrapolated growth in stock levels and the scrappage rates.  It is understood that walk- behind mowers have a life span of between 6 to 7 years.
  Taking an average of 6.5 year life span would lead to scrapage rates of 15%.  All non-handheld gardening equipment was assumed to have a 15% scrappage rate.  Handheld gardening equipment were assumed to have a lifespan of life span of between 5 to 9 years.
  Taking an average of 7 year life span leads to scrapage rates of 14%.  The scrappage rate for gardening equipment would be an assumption that could be tested under the sensitivity analysis.
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As for the outboard engines, there is some historical garden equipment sales data available
 but again it is not entirely consistent with the stock and scrappage rate estimates.  However, given that the reliability of the stock estimates is similar to the reliability of the sales data for the gardening equipment sector, we propose to also add an extrapolation of the sales data as an additional sensitivity. 
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It would also be useful for us to know of any new or emerging trends in the gardening equipment market such as a move to four stroke or electric engines, changes in garden maintenance habits and so on.
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4.3 Emissions performance

A number of sources of emission data are currently being examined to determine appropriate emission factors for the analysis, these include data from:

· California Air Resources Board (CARB)

· United States Environment Protection Agency (USEPA)

· The National Pollutant Inventory (NPI) methodology workbooks and reports
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Further emission performance of engines into the future also needs to be established.  This requires the forecasting of any technology changes or improvements that would occur naturally without any policy settings applied.


[image: image19]
5 References

DEWR, 2007a, Comparative Assessment of the Environmental Performance of Small Engines Outdoor Garden equipment.
DEWR, 2007b, Comparative Assessment of the Environmental Performance of Small Engines Marine Outboards and Personal Watercraft.
Trends in Outboard Sales in Australia (based on OEDA/BIANSW sales data).
Sources: EPA SA draft Code of Practice for Vessel and Facility Management: Marine and Inland Waters 24 May 2006, www.icoma.com/library.

VicRoads Annual Report 2004-05, www.vicroads.vic.gov.au/vrpdf/corp/section5r&lv2.pdf 
Queensland Department of Transport, 2004/05 Annual Report, www.transport.qld.gov.au 
NSW Maritime Annual Report 2004-05, www.martime.nsw.gov.au/annualreport/editorial.pdf 
Marine and Safety Tasmania, Annual Report 2004-05, www.mast.tas.gov.au






Question 3.3a: Are there particular studies that estimate the cost impact of the relevant gases and particles that you would like us to consider? 





Question 3.2e: Do you agree about the differences between the NEPM and Commonwealth regulation scenarios stated above? Are there other differences we should be taking into account? 








Question 3.2d: Can you provide insights into the significance/magnitude of the effects of the NEPM option discussed above? Are there any other effects we should consider? 





Question 3.2c: What strategy would you pursue to meet the regulatory requirements under each policy option?  What kind of engines are you likely to import/produce to fill the gap left by engines that do not conform to the proposed Standards?





Question 3.2a: Are you aware of similar voluntary agreements and the rate of compliance with such agreements? 





Question 3.2b: Can you provide insights into the significance/magnitude of the effects of the industry agreement listed above? Are there any other effects we should consider? 





Question 4.3b: Are you aware of technology and/or emissions trend estimates for small engines?








Question 4.3a: Are you aware of historic small engine emissions data we could use?





Question 4.2e: Are you aware of any trends for future technologies, engine sizes and demand behaviour that need to be incorporated into future demand forecasts?








Question 4.2d: Are you aware of demand forecasts for gardening equipment (ideally by engine size and type)?








Question 4.2c: Are you aware of data sources that shed light on average scrappage rates for gardening equipment? How do these change by engine size and technology?





Question 4.2b: Are you aware of data sources that can be used to derive a split in gardening equipment stock by engine type and capacity?





Question 4.2a: Are you aware of data sources on the historic stock of gardening equipment?








Question 4.1e: Are you aware of any trends for future technologies, engine sizes and demand behaviour that need to be incorporated into future demand forecasts?





Question 4.1c: Are you aware of historic sales data and/or demand forecasts for outboard engines (ideally by engine type and power band)? 





Question 4.1b: Are you aware of data sources that could be used to break up stock numbers into technology type and power band? 





Question 4.1d: Are you aware of data sources that shed light on average scrappage rates for outboard engines? How do these change by power band and technology? 





Question 4.1a: Are you aware of data sources that provide a picture about the number and type of outboard engines in use currently and/or in the past?











� 	Ozone (O3) is a key component of photochemical smog and is formed from complex chemical reactions of NOx, CO, and VOC in the lower atmosphere.  These reactions are catalysed by ultraviolet radiation.


� 	National Pollutant Inventory, � HYPERLINK "http://www.npi.gov.au/" ��http://www.npi.gov.au/�  2005/06.


� 	Sydney’s disaggregated boating emissions are not available from the NPI.


� 	The reason it does not extend to non-road engiens more generally can be found in DEWR 2007a, p44: “… it is highly unlikely that all the companies in the garden equipment industry would engage in or commit to a voluntary program to reduce their products’ exhaust emissions. It is therefore clear that the only feasible path to reduce emissions from these small engines is through regulation.”





� QLD, 2006, Recreational Boating Survey


� 	DEWR, 2007b,Comparative Assessment of the Environmental Performance of Small Engines Marine Outboards and Personal Watercraft.


� 	DEWR, 2007b,Comparative Assessment of the Environmental Performance of Small Engines Marine Outboards and Personal Watercraft.


� DEWR, 2007a,Comparative Assessment of the Environmental Performance of Small Engines Outdoor Garden Equipment.


� DEWR, 2007a,Comparative Assessment of the Environmental Performance of Small Engines Outdoor Garden Equipment.


� DEWR, 2007a,Comparative Assessment of the Environmental Performance of Small Engines Outdoor Garden Equipment
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