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1. Introduction


“The ‘random’ nature of the current indirect taxation arrangements has


resulted in the tax levied on wine being a contentious issue for some years,


mainly because of the large discrepancies in the tax treatment of wine and


other alcoholic beverages” 


In recent years, the wine industry in Australia has been a resounding success story.  Domestic sales are up and consumption of wine per capita is increasing while per capita consumption of other sorts of alcohol decreases. The export success of Australian wine has been driven by a reputation as a quality product. But there is another side to the wine industry in Australia, the massive domestic sales of cask wine.  As with all forms of alcohol, the consumption of wine can lead to negative costs to society, costs outside of those priced into the private market.  While alcohol is legal, it remains a drug, a drug of abuse and a drug of addiction. It is the abuse of alcohol that leads to social costs such as deaths through drink driving fatalities, lost productivity, health costs and costs associated with increased criminal activity. In recognition of this, Australia (as well as most other nations) levies an excise tax on alcohol, in part to economically account for the social costs caused by excessive consumption. However, in Australia, wine is not subject to an excise by the same means as spirits and beer. Instead, wine faces the “Wine Equalisation Tax” – an ad valorem tax on 29 per cent of the value of wine. 

There is a considerable amount of economic literature that investigates the alcohol market and taxation of alcohol. Australian studies of the alcohol market include the work of Kenneth Clements (1983, 1991), which provides econometric models for alcohol demand in Australia split into beer, wine and spirits. Other Australian authors to cover the area of alcohol include Murphy (1981) and Wittwer and Anderson (1998, 1999, 2001) whose focus is on the wine market in Australia.  Work done in the USA on alcohol demand includes several empirical studies
, but it is the theoretical work that is of most interest.  A leading theory in this area is the rational addiction model of Becker and Murphy, which suggests that addicts are rational actors maiximising lifetime utility over a consumption good and some potentially addictive good.  Several authors, including Grossman (1993 and 1995) and Cook and Moore (1999) have applied the theory of rational addiction in their own work. Manning, Blumberg and Moulton’s   1995 article models alcohol demand by splitting consumers into three different types by their level of consumption – Light, Medium and Heavy users of alcohol, and examines how each type reacts to price changes. The work of Pogue and Sgontz (1989) uses two demand curves, for abusers and non-abusers, and examines a welfare maximising tax on alcohol in the presence of externalities, and also considers the case where alcoholism is a disease in that alcoholics (which make up some proportion of alcohol abusers) actually obtain negative consumer surplus from the consumption of alcohol. They use their model to calculate figures for optimal tax rates, which are much larger if it is assumed that alcoholism is a disease.

Some of the literature, such as Cook and Moore (1999), also covers in detail the externalities associated with alcohol. The area of externalities is a particularly controversial topic in the context of the economics of alcohol
and estimates of optimal taxation can vary greatly based on definitions, and thus estimates, of the externalities arising from consumption of alcohol
. While the literature on the economics of alcohol is substantial, most analysis treats alcohol as one good, or, at best, disaggregates the market into three basic sectors (beer, wine and spirits). Very little has been done to look at the difference between cask wine and bottled wine when addressing the question of the taxation of wine.

The problem of finding the ‘correct’ level and structure of taxation on wine is a complex one.  This paper seeks to address this question, and to that end will analyse the nature of alcohol, the alcohol and wine market in Australia, current taxation of alcohol in Australia and externalities present within Australia.  In 1995, the Industry Commission’s paper: “Winegrape and Wine Industry in Australia – A Report by the Committee of Inquiry into the Winegrape and Wine Industry” (the Wine Report) sought to address the question of wine taxation. As will be detailed later, the Committee recommended a composite ad valorem and specific tax on wine. This paper will expand on the economic nature of this problem, and will show the effects of introducing an entirely volumetric tax on wine in Australia. Unlike existing studies, this paper will seek to incorporate cask wine into its analysis in order to obtain a more balanced view of wine taxation in Australia. To do so, the general alcohol market in Australia must first be examined.

2. The Australian Alcohol Market
2.1 The Market for All Alcohol in Australia
As might be expected, the Australian alcohol market is dominated by beer, accounting for almost half of the market. When analyzing alcohol data and comparing it across different types of alcohol, standard measures of volume are not appropriate.  Types of alcohol vary greatly in their strength, or alcohol by volume (abv). For example, a bottle of Johnnie Walker whisky is 40 per cent abv while a bottle of Victoria Bitter beer is 4.9 per cent abv.  The appropriate measure when discussing alcohol statistics, especially in terms of taxation and harm, is Litres of Alcohol (Lals). The number of Lals in a given alcoholic product is calculated by multiplying the volume of the product by its abv, see box 2.1:
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Box 2.1 Calculation of Lals

Lals are used in any discussion of taxation of alcohol in Australia because, as detailed below, Lals are the basis for excise taxation of alcohol (other than wine) in Australia.  It is appropriate to use Lals as a measure for the alcohol market when discussing externalities as well, because they accurately describe the amount of ethanol consumed. 

For the purpose of later analysis in the wine market, it is necessary to select two products to use as representative products. The products chosen both have a significant market shares in their respective categories and as such are relatively representative of a range of products in their category
. To model the effects of taxation on premium wine, a bottle of Rosemount Estate Cabernet Sauvignon was chosen as the representative product. To model the effects of taxation on cask wine, a cask of Lindemans Cellar Choice Crisp Dry White was selected.   The cost build of the two products, showing a break down of the components that go towards making up the final retail price can be found in Appendix 1.

The alcohol market is typically split into 3 basic categories for analysis – beer, wine and spirits. Included in the spirits category are premixed ready to drink beverages (RTDs), which, due to their relatively high abvs, the market share by Lals of spirits is significantly larger than it would be if the measure were litres of product. This can be seen from figure 1:




Figure 1: Alcohol Market by Lals:1998/99
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This can be compared to figures that would have been available at the time of the Wine Report:




Figure 2: Alcohol Market by Lals: 1993/94
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Figures 1 and 2 show that consumer tastes in the alcohol market appear to be shifting towards wine, and away from beer and spirits. Per capita figures show that wine consumption per capita is growing at 1.1 per cent for 1998-99, when alcohol consumption as a whole fell by 1.5 per cent in 1998-99
.  The wine market is further analysed in section 2.2

2.2 The Wine Market in Australia.
“[in the last 19 yrs], the Australian wine industry has enjoyed spectacular 

success, with gross wine production increasing from 374 million litres in 

1980/81 to 851 million litres in 1998/99, an increase of 127%”.



The market for wine in Australia had been somewhat stagnant until the early 1960s when it experienced a major growth phase. Several theorems have been put forward to explain this highly successful growth, the dominant one being a shift in the preferences of Australian consumers away from beer and spirits and towards wine. The reasons for this shift in preference continuing on throughout the 1970s, include:

“ The importance of this shift in preferences raises the question of what 

lies behind the shift. Possible explanations include (1)Southern Europeans migrating to Australia and bringing with them their alcohol consumption 

patterns; (2) changes in demographic structure, such as members of the 

postwar baby boom reaching drinking age over this period; and (3) advertising and innovation in packaging and marketing, such as the introduction of wine casks.”

So, by a combination of marketing and demographics, the wine industry was able to sustain strong growth, with per capita annual consumption reaching a height of 21.6 litres in 1985-86
, before falling slightly. Today wine has re-established its growth and per capita consumption (for the population over 18) was at 26.2 litres in 1997-98.
 Over this period of time the wine industry has also enjoyed considerable export success. 

The domestic market has been growing strongly since the mid-1990s, as can bee seen from Figure 3:
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Figure 3: The Wine Market 1993-1999

Figure 3 shows strong recent growth in the wine market has brought the industry to where it is today, selling some 385 million litres of product in 2000/01.
 

This aggregate figure for wine can be broken down according the broad type of wine (cask, bottled, fortified), as seen in Figure 4:


 Figure 4: The Wine Market in Australia 2000/01(by litres of product)
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Figure 4 shows that cask wine holds a large share of the wine market, almost half (46 per cent), and significantly larger than bottled wine by volume. This can be considered with a further level of detail if still wine is focused on:



Figure 5: Still Wine Market by Litres 2000/01
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Figure 5 shows that bottled wine makes up only 45% of the still wine market (by volume), leaving cask wine (mostly white cask wine) to dominate the still wine market. Recent trends in the wine market show a movement towards premium wine at the expense of non-premium wine.  Because wine is subject to an ad valorem tax and a bottle (the representative bottle) is more expensive than a cask, extra demand for bottled wine at the expense of   cask wine would lead to a net increase in tax revenue. As Australian wine exports continue to be a success and the domestic market joins the push for quality wines, the wine market in Australia appears to be in a strong position.

2.3 Current Taxation of Alcohol in Australia.

“In taxing commodities which are rivals for demand, like wine, beer and spirits… the rule to be observed is that the taxes should be such as to leave unaltered the proportions in which they are consumed.”

The current taxation system for alcohol in Australia is anything but consistent.  Two of the three sub-categories of alcohol – beer and spirits – are subject to a specific tax in the form of a volumetric excise tax levied under s54 (1) of the Excise Act (1901) Cth. The rates of excise change frequently, both through policy and through the indexation provisions of the Excise Tariff Act (1921) Cth, which are designed to preserve the real value of the tax. There are ten different excise rates on alcoholic products alone. Separate rates exist for full, low and medium strength beer in containers greater or less than 48 litres, alcoholic beverages not exceeding 10% alcohol content, brandy, whisky and other spirits and alcoholic beverages exceeding 10 per cent alcohol content.  The current rates for full strength packaged beer and spirits (the two largest of the sub-categories) are shown in box 2.2, along with the volumetric equivalent tax arising from the WET of 29% on the representative bottle of premium red wine and cask of white wine:
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Box 2.2 Current Volumetric Tax Rates

There is an additional complication in the taxation of beer, in that beer has the benefit of a duty free threshold of 1.15 per cent alcohol content. This means that instead of tax on beer being: (abv*volume)*tax rate, beer is in effect taxed on: ((abv-1.15%)*volume)*tax rate. This results in a reduction in tax payable by beer producers by 1.15% times the volume of beer. This measure has the effect of vastly lowering the tax burden on low alcohol beer, and thus encouraging it’s consumption (through a relatively lower price). Currently several Australian States offer subsidies on low alcohol beer
, effectively reducing the excise paid on these goods even further. A subsidy on low alcohol beer has the effect of encouraging the consumption of a product associated with responsible use of alcohol, in preference to other alcoholic products that may be more prone to abusive use:

“The excise duty rate applying to low alcohol beer reflects the Government's continued support for low alcohol beer production.”

This shows that Australian governments value as a policy objective the responsible consumption of alcohol, and the minimization of harm resulting from alcohol consumption. 
The liability to pay the excise duty arises when excisable goods manufactured within Australia, or (under the equivalent customs duty) ‘like imported’ goods are entered for consumption within Australia.
 Levying a customs duty on like imported goods ensures alcoholic products within a tax classification taxed at the same level regardless of their source and means that Australian producers are not disadvantaged in the Australian market. Specifying that the tax is levied when the goods are entered for home consumption means that exports are exempted, as they are destined for consumption overseas. This means that any change to the level of excise in Australia will not affect the price of exports directly.  The only way changes to the domestic taxation of alcohol could affect exports is if exporters are in some way using profits from the domestic market to fund expansion into the export market. If this were the case, an increase in taxation could reduce the funds available to establish the export market and may thus reduce the level of exports.  The decision to use domestic profits (and to what extent to use them) to fund exports is a matter dealt with differently by each company, and is an issue of company structure. As such, for the purposes of this paper, it will be assumed that increases in taxes do not affect exports in any way, meaning that analysis can focus on the domestic market.

2.3.1 Taxation of Wine in Australia.

Currently, wine is taxed on an ad valorem basis in Australia. Wine is taxed at a rate of 29% of the last wholesale value of the product under the Wine Equalisation Tax (WET), which is levied according to the A New Tax System (Wine Equalisation Tax) Bill 1999 Cth (WET Bill). The WET applies to a range of products such as grape, sparkling and fortified wine, cider and mead.
 Prior to the introduction of the Good and Services Tax in July 2000, wine came within the indirect taxation system under the Wholesales Sales Tax (WST). Domestic wine was first subject to the WST in 1930 at the general rate of 2.5%, but was not subject to the WST from 1931 until 1984. Since then it has been taxed at various WST rates (up to 41% in 2000), and more recently the WET, which was introduced to ensure that the price of wine remained roughly stable following the introduction of the GST.
 

In the period between 1930 and 1984, domestic wine was not entirely untaxed, in fact, it was briefly subject to an excise of 50 cents per gallon from August 1970 until August 1972, and then of 25 cents per gallon until the excise was removed in December 1972. Excessive administration costs were one factor behind the removal of the excise. This is because any good subject to excise is subject to a high degree of government control. The government  (through the Australian Customs Service and the Australian Taxation Office) keeps track of excisable products from the moment they leave the factory (or winery in the case of wine). From there they must be taken to government approved “excise warehouses” where they are stored until they are exported (and thus exempted from the excise) or sold for consumption in Australia, where upon the excise is levied. This process carries with it strict security measures and a great deal of paper work to ensure that nothing slips through the excise net. This system is workable in the case of beer- the production of which is centered around a few large breweries (CUB, Castlemaine Perkins, Tooheys and Coopers)- and spirits, the bulk of which is imported. However:

“Wine, unlike beer and spirits, is produced by around 800 

geographically dispersed, and mostly very small establishments.”

The nature of wine industry means that the administrative costs of bringing wine under an excise regime are far greater than those for the beer or spirits industry. As such, it is impractical to suggest that wine should be brought under the excise regime. In light of these considerations, any discussion of a volumetric tax on wine in this paper will mean simply a tax calculated on a volumetric basis, and not an excise according to its legal meaning in Australia. 

3. The Economics of Taxation


“In taxing commodities which are rivals for demand, like 

wine, beer and spirits… the rule to be observed is that the taxes 

should be such as to leave unaltered the proportions in which 

they are consumed.”

When the economics of taxation are considered, it is important to recognize that different taxes will be optimal for different purposes. Two different rules for optimal or efficient taxation are now considered:

3.1 Ramsey Taxation.

Ramsey put forward his model of efficient taxation in his 1927 article “A Contribution to the Theory of Taxation.” The question he sought to answer was how to raise a given amount of revenue while incurring the least possible excess burden on society. From this analysis, he came up with the Ramsey rule:



“to minimize total excess burden, tax rates should be set so that the 



percentage reduction in the quantity demanded of each good is the 



same.”

By utilizing elasticities, the Ramsay Rule can be transformed into the inverse-elasticity rule for goods that are unrelated in consumption. This rule basically results in inelastic goods being taxed the highest and elastic goods being taxed the lowest. In the context of the alcohol market, according to Clements (1991), beer is the most inelastic of the alcoholic products and therefore should attract the most tax, however, this is not the case. In Australia, spirits face the highest rates of the three goods (see box 2.2), yet according to Clements (1991), it is spirits that is the most elastic of the three goods.
 Therefore Australia must be pursuing a different taxation goal, possibly one akin to that put forward by A.C. Pigou.

3.2 Pigouvian Taxation
The model for taxation that Pigou put forward was that dealt with the presence of externalities. Pigou’s basic idea was to levy a tax that would be equal to the marginal damage (i.e. the difference between marginal social cost and marginal private cost) caused by the externality creating good at the efficient level of output. Effectively this aligns the private incentives of the person who is creating the externality with the incentives of society as a whole, by imposing the full marginal social cost on the person who had previously ignored any effect the externality had on others in society. 

The important thing to remember when dealing with Pigouvian taxation is that the aim is not to ‘cover’ the social costs that may arise, but rather to properly align the incentives of the private actor who is imposing the externality on society, with those of society as a whole. This means that:


“There is a fundamental difference between this Pigouvian principle, 

which is based on an efficiency argument, and the equity principle 

that the “drinker should pay”. The total revenue generated by a 

Pigouvian tax may well be greater than the total external cost, because

 it reflects the external cost of the marginal drink rather than of the 

average (or inframarginal) drink.”
[emphasis added]

So it is important when placing a tax on goods that give rise to externalities, that ideally the tax will be set to the value of the marginal externality, not the value of the average externality – unless the externality in question in constant, in which case the average externality is the same as the marginal externality.

This paper will apply the Pigouvian principle of setting the tax equal to the marginal externality and will apply it to the market for wine. Before the tax can be measured though, the externality needs to be measured.




 
4. Externalities
“Alcohol is a commodity which has a downside for the nation’s wellbeing in terms of accidents, chronic illness, social and family problems, public disorder and crime, …”

Alcohol is a commodity that gives rise to externalities and as such any economic analysis of alcohol demand requires an appropriate consideration of externalities.  Broadly speaking, an externality is:

“When the activity of one entity (a person or firm) directly affects the welfare of another in a way that is not transmitted by market prices, …” 
 

There is significant debate within the existing literature regarding the exact nature and extent of the externalities resulting from the consumption of alcohol. It is clear that alcohol imposes costs on the community for example in the form of deaths resulting from to drink driving, but not all these costs are externalities. Externalities fit into one of two broad categories: positive (which improves social welfare) or negative (which reduces social welfare). These will be examined in turn, as will the Australian studies of Collins and Lapsley and the Tasman Institute.
 

4.1 Positive Externalities from Alcohol Consumption?
Several sources
 argue that the moderate consumption of alcohol, wine in particular,  leads to a positive externality.  This is evidenced by health benefits, mainly in the form of reduced risk of coronary disease, and is known as the “French Paradox” (after a study which showed that the French enjoy a lower risk of heart disease, which was ascribed to their relatively heavy alcohol consumption
).   Subsequent studies have come to similar conclusions. Other studies have also reported that these benefits are higher in the case of wine consumption than for other forms of alcohol,
 although this is a point of some significant controversy in the alcohol industry. If the results of these studies are assumed to be true, individuals who consume alcohol in the low to moderate range enjoy a health benefit (relative to abstainers) initially, until this is outweighed by the negative health effects of heavy consumption:

“Medical research identifies a ‘U’ or ‘J’ shaped relationship between 

alcohol intake and cardiovascular mortality… The U shape refers to the fact that both non-drinkers and heavy drinkers show a higher risk of cardiovascular mortality than moderate drinkers.”
 

It may seem that this is not an externality, but rather a benefit that accrues only to the individual consuming the alcohol. However, given the existence of medical insurance funds, medical costs for one person can become can become an externality for many others when passed on by changes in insurance premiums. If all insurance users were to pay a rate according to their risk class, this benefit would become internalized, but in the case of a set premium for all users, lower premiums due to lower costs, become an external benefit to other users. External benefits or costs from use of health services are exacerbated by Australia’s healthcare system, in that the Medicare system is funded by general tax revenue in addition to the Medicare levy, and the amount that each individual pays bears no relationship whatsoever to their usage of public health services. If aggregate health costs increase due to increases in alcohol consumption, the excess cost on the public health service would be paid for by an increase in taxation, thereby affecting all Australians:


“… community goals of providing some minimum level of health 

support for each and every Australian, invariably means that there 

will be some external costs [or benefits].” 

It must be stressed that the positive externality is measured by the effect on others, not the value to the drinker of the reduced risk of cardiovascular disease, which would be significantly larger than the external benefit of reduced health costs.

Another issue surrounding any positive externalities of alcohol consumption is the possibility that these externalities are larger for wine than for other types of alcohol. Medical evidence does not universally support this view:


“… Klatsky and Armstrong (1993) found that those who drank wine 

had a lower rate of cardiovascular mortality than those who drank 

liquors…[in contrast] Rimm et al (1991) found beer, wine and spirits 

all had the same inverse relationship with cardiovascular mortality, 

although the relationship was more pronounced for spirits.”
 

As such, although the evidence is far from conclusive, in addition to other scenarios the following analyses will also consider the case of a small positive externality within a low range of consumption that becomes negative as consumption increases.

4.2 Negative Externalities from Alcohol Consumption.

There are a number of negative externalities that are associated with alcohol consumption, particularly heavy consumption.  These externalities arise mostly due to the intoxicating nature of alcohol. As both the volume and speed of alcohol consumption by a given individual increases, they become more intoxicated. This results in the impairment of their judgment, leading to irrational behavior that may include criminal offences such as vandalism, offences that will affect others in the community. Alcohol has other physiological effects such as reducing reaction time and a general impairment of driving ability. This leads to the type of externality that has caused the most controversy – the social costs of drink driving.   It is important to note that the level of externality caused by alcohol is not simply a function of the amount (in Lals) consumed, but of several other factors. One such factor is the time taken to consume the product.  For a given amount of alcohol, the speed at which it is consumed increases the intoxicating effect, thereby increasing the resulting negative externality. Other factors affecting the level of externality from a given amount of alcohol include gender, weight, previous levels and frequency of consumption, the circumstances of consumption (particularly if food was consumed at the same time as alcohol). Additionally:

“... the external cost of a drink differs depending on the personality 

of the drinker, the time and place of drinking, how many drinks have been consumed already and the type of alcoholic beverage.”
 

As such it is virtually impossible to precisely tax the external cost of alcohol based on all of its causes, as it is impossible for a tax base to differentiate rates based on the personality of consumer or the intended use of the product. The first (and most practical) basis for taxation that is correlated with the externality remains the amount of alcohol (in Lals) per drink. While it may not be possible in practice to tax people on their intent, it might be possible to improve the correlation between the tax and the externality by taxing alcohol more highly where it is in a social setting (a hotel, pub or night club) as these settings may be more conducive to excessive consumption than say alcohol purchased from a bottle shop. Even with this method of tax differentiation, any tax raised to properly account for an externality is still not perfect:

“Ideally, we would like to tax the harmful aspects related to drinking, 

by taxing drunk driving or by charging abusive drinkers higher health 

insurance premiums. Practically, we must rely on excise taxes on all 

alcohol, not just alcohol consumed under certain circumstances. But 

a broad based excise tax on alcohol will discourage light and moderate

drinking, as well as heavy drinking. This may not be desirable, because 

there is some evidence to suggest that low levels of drinking may be 

beneficial.”
  

The level of externality may also differ according to the type of externality that the alcohol consumption gives rise to; some of the more prevalent forms of externality are discussed below.

4.2.1 Externalities From Drink Driving

The externalities from drink driving are a clear example of the difference between the costs to the community of alcohol and the externalities from alcohol consumption. While drink driving may impose significant costs on the community in the forms of deaths from traffic accidents, a large proportion of these costs would be internal to the drinker, and not external. Exactly what proportion is an issue of some controversy. It is clear that the death of the drunken driver themselves is an internal costs. Equally, the death and/or injury to the occupants of the other vehicle (assuming the driver of that vehicle is not intoxicated) are clearly externalities, but:

“The real debate occurs over the classification of passengers…The main criterion is whether or not passengers were in the car of the intoxicated driver or in the other vehicle … most occupants of a drunken driver’s car are aware of the condition of the driver and exercise their own free will in choosing to ride with him or her. Often they are related to the driver being either a spouse or children.”

While this statement may be true in some cases for a spouse, it is unlikely that a child would truly choose of “their own free will” to travel in a car with an intoxicated driver. The child also might not be able to tell that their parent is drunk, nor understand the implications. Additionally, some abusers would likely hide the extent of their abuse of alcohol, thus passengers may not always know that the driver is in fact intoxicated, as not all people who are intoxicated are visibly so at the time, especially if they are frequent abusers.  To rule out all passengers in the intoxicated driver’s vehicle is wrong, as not all of them would have completely, and with full information, chosen of their own free will to travel with an intoxicated driver. Nonetheless, costs attributed to the death of passengers in the drink driver’s car should not be fully counted as externalities as they are not all truly so
. Therefore the externalities arising from drink driving arise mostly from deaths or injuries caused to the occupants of the other party’s vehicle, not the drink driver’s vehicle.

4.2.2 Externalities from Crime and Violence
Excessive consumption of alcohol leads to intoxication, and intoxication can affect the behaviour of an individual. 


“Drinking may change the objective consequences of violence, 

since alcohol acts as an anesthetic … It may also act on information-processing capacity, making people myopic and narrowing their repertoire of responses to a tense situation. It may also cause self-management problems, in which impulse gets the better of long-term interests.”
 

This may lead to some individuals becoming violent or irrational and committing acts that they would not otherwise have done, including criminal offences. When a criminal offence committed by a drunken individual impacts on the welfare of others, as most do, it becomes an externality of alcohol (note that this only covers cases where the person would not have committed the crime but for the intoxicating effect of alcohol). There is evidence that shows a correlation between the incidence of some crimes and the consumption of alcohol:


“… we find that per capita alcohol consumption has a significantly

positive effect on rape, aggravated assault and robbery, and a 

negligible effect on criminal homicide rates…[and] the state beer

-excise tax rate has a strong and significantly negative effect on 

rape and robbery, but not on homicide or assault.” 

The external costs inflicted upon the victims of these crimes can be hard to measure as they include such intangibilities as pain and suffering. Also, there are also costs other than those directly inflicted upon the victim, primarily law enforcement costs (such as court costs and extra policing). As difficult as it is to measure the costs of crimes that are reported, and what proportion of the costs should be attributed to externalities, it is even more difficult in the case of domestic violence. Domestic violence may be an external cost of alcohol as:


“Under the influence of alcohol, a parent may be provoked to


strike an irritating child; ….”
 

Again, these costs are difficult to quantify as they are largely intangible, and are even less likely to be recorded statistically as the victims of domestic violence often feel trapped and may report every incident of violence that occurs. There is a definite lack of economic research into domestic violence – it is not even mentioned in the Wine Report – but some research has been done in the United States (US):

“Markowitz and Grossman (1998) examine the effects of beer tax 

rates, illegal drug prices, and alcohol-control measures on violent

behavior towards children. Their findings include a significant 

reduction in the likelihood of any violent behavior [as] beer-tax 

increases.”
 

As no reliable data is available on the current costs of domestic violence in Australia, it is difficult to include domestic violence in any study of optimal taxation. However, the knowledge that domestic violence decreases as taxation increases means that results about the reduction of harm from alcohol consumption would be applicable to domestic violence as well.

4.2.3 Health Externalities

As mentioned previously, low to moderate alcohol consumption can be beneficial to an individual’s health, but excessive consumption can harm and individual’s health:


“Alcohol dependence is associated with long term health problems


such as liver cirrhosis and cancer.”
 

These health problems are caused not by drinking itself, but by excessive drinking:


“The lowest mortality rate was for light drinkers (2-4 drinks a week) 

and the highest for the group drinking the most (2 or more drinks a day),

with the upturn due to cancer and cardiovascular disease [increasing with consumption].”
 

It should be remembered that, as was the case with positive externalities, the entire cost of the death of an individual attributed to increased risk of cancer or cardiovascular disease due to excessive alcohol consumption should not be counted as externalities. What should be counted as externalities are the costs from these deaths that affect others, such as increased health care costs that are borne not by the individual but rather dispersed over the wider community.

4.2.4 Productivity Costs

Excessive consumption of alcohol can affect an employee’s productivity in the workplace and lead to other costs to industry, such as absenteeism and more accidents in the workplace.
 However, not all of these costs are externalities. In the short run, alcohol-induced effects on productivity may be external costs, in that they may affect others by lowering the firm’s productivity (and may lower profits and possibly wages across the board). However, in the long run, an individual’s productivity may be factored into their wage contract, and as such:


“… earnings lost as a result of heavy drinking are internal costs; 

reductions in payroll taxes or claims on Social Security benefits 

are external.”

If a worker’s productivity is so adversely affected by excessive alcohol consumption that they are dismissed, then the firm has a reduced payroll tax bill (assuming the worker is not replaced) and the ex-worker will make a claim for unemployment benefits, thus using government revenue that was not being used before (or was being used for another government program) and giving rise to an external cost. This all assumes that the worker does not find further employment and that the firm does not replace them.  Therefore, while the costs to industry from alcohol abuse may be quite large, not all of these costs will be externalities, though some (small) proportion will be.  Productivity costs often feature in overseas studies of externalities from alcohol, but their treatment (as external or internal) is not consistent. This inconsistent treatment of production costs is also a feature of the existing Australian studies.

4.3 Australian Studies into Externalities


“… estimating the costs of alcohol abuse is a difficult and contentious 


issue with no single, generally accepted procedure.”
 

In calculating the external costs of alcohol consumption in Australia, the Wine Report referred to three studies: Collins and Lapsley, the Tasman Institute, and Richardson and Crowley.  As is inevitable in such a controversial and difficult to measure area as externalities, there were marked differences between the studies.

4.3.1 The Collins and Lapsley Study

The first study referred to by the Wine Report was by the economists Collins and Lapsley. The study was commissioned in 1990 and based on data from 1988. They split external costs into two basic categories:


“Tangible costs were considered to be costs capable of being estimated

(such as hospital costs). In principle, any reduction in these costs is likely

to save resources (which could be employed in other productive uses).  

Intangible costs are costs, such as pain and suffering, which when reduced will not yield resources for consumption or investment purposes.”
 

This study was based on the assertion that 30 per cent of alcohol consumption was abusive consumption.  While this may seem to be a bold assumption that may overstate abuse of alcohol, data from the US indicates that abusive consumption accounts for between 34 and 41 per cent of all alcohol consumption in the US.
 Based on this assumption, Collins and Lapsley estimate the external cost of alcohol abuse in 1988 to be $6.027 billion. This estimate is broken up as follows
:



    Table 6.1: Collins and Lapsley’s External 
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The Wine Report estimates that these costs equate to roughly $40 per lal in 1988.
  Criticisms of Collins and Lapsley’s study are best explained by considering the Tasman Institute’s study.

4.3.2 The Tasman Institute Study

This study was completed in 1991 and was based on the same data as Collins and Lapsley. Put simply, the Tasman Institute went through the Collins and Lapsley data and re-categorized some of the costs as internal. The Tasman Institute considered that insurance administration, vehicle damage, net production costs and alcohol consumption were entirely internal costs, and substantially reduced the mortality costs to include only the external costs.  By this method, the Tasman Institute arrived at an estimate of external costs of alcohol abuse in 1988 of $896 million, or roughly $6 per Lal at the time. 

It is correct to reduce estimates of mortality costs to include only those truly external costs, not simply the cost of the lost life of the individual (as under health costs above). However, totally ignoring costs of vehicle damage is not the correct approach. While damage to the vehicle of the drinker, is indeed an internal cost to the drinker.  The damage inflicted upon the (non-intoxicated) other driver’s car is actually an externality. No data is available on what percentage of the costs measured by Collins and Lapsley as vehicle damage were attributable to the drunk driver or to the other party, and as such it is not possible to accurately increase the Tasman Institute measure accordingly.  The same is true of insurance administration costs, which would have an external component to the extent that these costs are passed on to other insurance users and not borne solely by the drinker. As mentioned above, while most production costs would be internalized by lower wages or by job loss, there would remain some proportion of external costs. Until further studies are done it is not possible to say exactly what size these proportions would take.  

The Tasman Institute does underestimate external costs while Collins and Lapsley over-estimates them. Given that in cases where costs can be a mix of internal and external, the bulk of costs usually end up being internalized, it is best to use the Tasman Institute as a guide to external costs in the alcohol industry, albeit a conservative one. 

4.3.3 The Richardson and Cowley Study
The Richardson and Cowley study of 1991 was largely based on overseas estimates, extrapolated to apply Australian circumstances, for example by scaling industry costs by GDP. Their study resulted in a range of total costs (including both private and external costs) of between $6.7 billion and $17.4 billion per annum.
  There were two main problems with this report. First, the costs are dominated by costs to industry, which are derived from several inconsistent international studies.
 Secondly, the study provided no disaggregation between external and private costs. So, because this study over-estimated costs by including private costs, it was not used by the Wine Report.

4.3.4 Conclusion on Australian Studies of Externalities
In light of the existing Australian studies it is clear that more research is needed into externalities arising from alcohol consumption. The reports used by the Wine Report failed to take account externalities from criminal and violent actions. Of the reports, Collins and Lapsley over-estimate the costs while the Tasman Institute underestimates them. Given that a large proportion of the ‘mixed’ categories excluded entirely by the Tasman Institute would indeed be internal costs, the Tasman Institute provides the best guide as to the true level of external costs, although it underestimates the costs present in Australia. As it was the best available estimate of costs, the Tasman Institute’s study was used by the Wine Report in their recommendations, and will be used by this paper.

4.4 The Wine Report’s Approach to Externalities
As mentioned above, Wine Report chose to adopt the Tasman Institute’s estimate of external costs, although they reduce the estimate to account for benefits of moderate consumption.
 There were two alternative recommendations within the Wine Report. 

The first, by Croser and Freebairn recommends a 12 per cent ad valorem tax and a $4 per lal volumetric tax. The volumetric tax rate was set for externality purposes, but was calculated incorrectly. Firstly, Croser and Freebairn applied a fraction to the (already reduced) $896 million figure,


“… to take account of wine’s under-contribution to costs relative to 


other alcoholic beverages and its over contribution to reducing health 


costs through moderate consumption.”
 (wine report, p298)

While, on balance, wine may result in marginally higher positive externalities from low to moderate consumption, it may be argued that wine is no less a drug of abuse than other forms of alcohol. Wine industry submissions to the Wine Report focused on the consumption circumstances and user patterns surrounding bottled wine, but failed to focus on the specifics of cask wine consumption, which makes up some 46% of the total wine market. 
 The main attraction of cask wine to abusers is its low price. The cost per standard drink of cask wine is around 32 cents, as opposed to $1.54 per standard drink of premium wine.
 Given this low cost of cask wine:

“the availability of cask wine at prices which are not substantially higher than many soft drinks must, in the Committee’s view, add to drinking problems, and hence to external costs”
 

The full extent of the external costs from cask wine may be difficult to quantify, as a significant proportion of the costs could arise in remote outback communities:


“… Let’s take Alice Springs… Last year, the stats, $26 million was spent 


on grog in Aboriginal communities. $19 million of that was on cask wines

right? Now that’s amazing.”
 

The significant social harm caused by excessive consumption of cask wine has been recognized by the Northern Territory government:

“A few years ago in the Territory, the government introduced a program 

called the Living with alcohol program, which was funded by a small tax

on standard drinks and cask wine and heavy beer.

It was an enormously successful program. It reduced alcohol-related harm

and the cost to the community by an enormously significant amount. And 

this has been universally recognised.”
 

However, since the Living with alcohol program was introduced, a High Court case (Ngo Ngo Ha (1997)) on constitutional law was handed down that effectively took excise-based taxation of alcohol (among other things) out of the hands of State governments and ruled that it was a power exclusive to the Commonwealth Government. This meant that most State-specific excise taxes (or franchise fees) were abolished, and while the Commonwealth Government now provides rebates to the States so that they may provide low alcohol subsidies, no federal funding was provided for the Living with Alcohol program, meaning that it was discontinued. Since then:


“… every major alcohol and drug agency and peak body in the country 


has asked the Federal Government… to introduce a similar tax on cask 


wine… our [the drug and alcohol services association] suggestion has been


to both parties that a tax on cask wine, which we know to be associated most


often with alcohol-related harm… would be the right way to go.”
 

The fact that cask wine is subject to abuse on an equal basis with products like full strength beer, if not more so, and that the size of the cask wine market is greater (by volume) than the bottled table wine market, means that any perceived drop in externality due to the responsible consumption of bottled wine may well be counterbalanced or even outweighed by the extra costs of cask wine, particularly with respect to costs found in indigenous and remote communities. To confirm this, a comprehensive study in externalities, broken down to a level of that shows the differences between cask and bottled wine, or at least provides a value for wine as a whole, relative to beer and spirits is required. In the absence of such a study, it is only possible to cast doubt on the fraction applied by the Committee that resulted in a $4/Lal figure for a volumetric tax on wine that would 

“pay for wine’s contribution to external costs.” 
(Wine Report p298).

This statement highlights the second problem with Croser and Freebairn’s analysis, namely that it takes the approach of cost covering (i.e. arriving at a tax level by simply dividing the external cost by the number of Lals). This method is not the economically correct way of dealing with externalities:

“There is a fundamental difference between this Pigouvian principle, 

which is based on an efficiency argument, and the equity principle that 

the “drinker should pay”. The total revenue generated by a Pigouvian 

tax may well be greater than the total external cost, because it reflects 

the external cost of the marginal drink rather than of the average (or inframarginal) drink.” [emphasis added]
 

As such, the approach of Croser and Freebairn would only be correct if it were shown that the external costs from wine consumption are constant across all ranges of consumption. Were this the case, then the marginal externality would be equal to the average externality and the method of Croser and Freebairn would be correct.

However, the mere suggestion that (as the Wine Report itself contends) there may be positive externalities over a low to moderate range of alcohol consumption, and negative externalities over a high range, would imply that the marginal externality from alcohol consumption would not be constant. Thus the calculation of tax rates both by Croser and Freebairn and the alternative of Scales (who arrived at the same volumetric rate, but recommended that the ad valorem component be set at 32 per cent) appears to be based on an internally inconsistent assumption, and as such may not lead to an economically efficient result. 

4.5 Economically modeling externalities.

To economically model the externalities, they should follow some function such that the marginal externality is initially positive but becomes negative as consumption moves into the heavy range. Initially the positive externality will be assumed to be relatively insignificant and outweighed by any negative externalities such that the marginal externality function is a decreasing function of Lals, with an initial value of zero. 

The following analysis will be reliant on 1988 data, as that data was the basis for the Tasman Institute’s estimate. The estimate, of $896.2 million resulted in:


“an average cost of about $6 per litre of alcohol.”
 

From this, it can be inferred that there were roughly 150 million litres of alcohol consumed in Australia in 1988.  So:

Assume the Marginal Externality is represented by the function:  -(0.q.

This implies that the Total Externality is -(0.q2/2

Noting that the average Externality is -(0.q/2.

Using the Total externality figure of $896.2 (in millions) and q = 150 (millions of lals) to calibrate the model yields (0 =0.0797. 

Thus the marginal externality curve is:


M.E. = -0.0797q

And, with q =150, the M.E would be (roughly) –12.

For the maximization of social welfare, the Private Marginal benefit of consumption of alcohol must, in equilibrium, equal the marginal social cost, which is the sum of the private marginal cost and any externalities present in the market. In this case, at the margin, the tax should be set to $11.95 per Lal to achieve economic efficiency.

An expansion of this model is to include the positive externalities mentioned above. This would involve some initially positive marginal externality such as (.(:

This would give rise to a marginal externality curve of the form:

M.E=(1((-q)

Implying the existence of a Total externality curve = ( (1((-q) dq = (1(q-(1.q2/2

Note that when the marginal externality is equal to zero, (=q. While it is beyond the scope of this study to statistically estimate the value of (, it is still possible to create a rough estimate for (.  Given that (=q at the level of consumption when marginal externalities are no longer positive, all that is required is to find a measure for this value of q.  Data suggests that the lowest mortality from cardiovascular disease and cancer are recorded for light drinkers, those who drink less than 4 drinks per week
. As such, an estimate for ( can be obtained by multiplying 4 x 0.01 (Lals in a standard drink) * 52 (weeks in a yr)* 16.8 (estimated population of Australia in 1988)* 79.5 (the % of the Australian population over the age of 15)
. Using these figures gives an estimation of ( as roughly 26. Thus, modifying the total externality curve gives:

(1.26.150 - (1. (150)2/2 = 896.2

Thus giving a revised estimate of (1 as: (1=0.1219.

This results in a marginal externality curve of:

M.E= 3.17-0.12q

and a total externality curve of:



T.E = 3.17q – 0.12* q2/2

As such, analysis of optimal alcohol taxation that assumes a constant marginal externality may not be fully complete as it may be ignoring some externalities, which take the form of figure 6, below.

Using this model of externalities, the marginal externality when q =150 is -$15.12.

It should be noted that the alteration to the calculation of marginal externalities means that the level of marginal externality will be different when initial positive externalities are included in the model. Particularly, wherever q  > [(.(1/((1-(0)], i.e. q> 75, the marginal negative externality will be greater when calculated using the model that includes initial positive externalities.  
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Figure 6:  Total and Marginal Externalities in the Alcohol Market

Therefore, when analyzing optimal taxation within the alcohol market, the analyst must be careful to first specify exactly how they are modeling externalities. The other important component of an optimal alcohol taxation model will be how the demand for alcohol is modeled.



5. The Nature of Alcohol Demand



“The public health researcher is likely to look for analogies

with other health-harmful substances, rather than considering 

alcohol ‘just another commodity’ such as jam, pickles or soda.”
 

Alcohol is clearly not a typical consumption good.  Several characteristics of alcohol set it apart from most readily available consumption goods, these include – its addictive nature, the intoxicating effect it can have upon the consumer, the fact that alcohol is a social drug – i.e. it is often consumed when in groups. Commonly the demand for alcohol is modeled
 using separate categories for consumers. Another prevalent factor in modeling alcohol demand is the role of youth (new drinkers) in the market, as they are more prone to binge drinking. To be able to accurately model the demand for an alcoholic product, each of these factors must be considered.

5.1 The Addictive Nature of Alcohol.
The addictive nature of alcohol and the effects of this addiction are well documented in economic literature. The leading paper in this area is Becker and Murphy’s “A Theory of Rational Addiction” (1988), a model that has been applied in several articles since then.
 

Becker and Murphy’s model is based on two goods, a numeraire, y, and an addictive good, c. Current utility depends on past values of c, through the variable ‘S’, the stock of consumption. The rational consumer is assumed to optimize lifetime consumption subject to budget constraints. From this model, Becker and Murphy get an economic definition of addiction:


“The basic definition of addiction at the foundation of our analysis


is that a person is potentially addicted to c if an increase in his current 


consumption of c increases his future consumption of c.”

From this model they are able to predict whether or not a rational individual will become addicted:


“Whether a potentially addictive person does become addicted depends


on his initial stock of consumption capital and the location of his demand 


curve.”
(p682)

Although their model does allow for full myopia (by setting the discount rate to infinity), Becker and Murphy go on to analyse a case where individuals discount the future by the interest rate. They show that, because potentially addicted individuals maximize their lifetime utility (including future utility and future earnings, which can both be affected by current consumption), and present and future consumption are complements:


“… consumption of addictive goods responds less to temporary changes


in prices than to permanent changes.”

Becker and Murphy include some analysis of the alcohol market in their article:


“… even small changes in state excise taxes on liquor have a large


effect on death rates from this disease [cirrhosis of the liver]. This 


suggests either that heavy drinkers greatly reduce their consumption


 when liquor becomes more expensive or that the number of individuals 


who become heavy drinkers is sensitive to the price of alcohol.” 

As mentioned above, further studies have applied Becker and Murphy’s rational addiction model to alcohol data and the results appear to be consistent.

However, the theory of rational addiction is not universally accepted. For example, according to Tomer (2001):


“Addictive behavior involves a surrender to a habit and implies a 


giving up on self and what is good for self. It is far from the idea of


the rational man getting more of what he knows he wants and, thereby,


becoming better off.”
 

In rejecting Becker and Murphy’s model of rational addiction, Tomer puts forward to explain why individuals become fully addicted to potentially addictive goods. This model includes several influences upon the consumer, such as, among other things, current stress in the consumer’s life, the community of influences on the consumer and consumption capital (investing in the use of the good, learning about it). These influences combine to determine an individual’s ‘degree of imbalance’, and:


“If the degree of imbalance … exceeds the threshold, the individual will 


be biased in their evaluation of the net benefits of addictive goods, that is, 


biased towards using these goods. If these goods are reasonably available,


affordable and attractive, this individual would be expected to become


addicted through a process involving repeated use of the addictive goods…”

Thus Tomer’s model has individuals becoming addicted to goods not solely because of their own rational choice, but rather due to a combination of internal (personal) and external (social) effects that make a person pre-disposed to addiction. Once predisposition has been determined, it is a matter of the degree of the consumer’s exposure to the addictive good that determines if they become addicted to the good. In this model a cheap and readily available good would attract a larger number of addicts than a scarce and expensive good.

The precise nature of factors that would influence a person’s pre-disposition to alcohol are unclear. The major point of contention in the existing literature is whether alcoholism should be considered as a disease.  Pogue and Sgontz (1989) create a model of optimal taxation based on the assumption alcohol is in fact a disease
, and show that this would lead to a higher optimal level of taxation on alcohol. This assumption is not universally accepted however, as some authors - including Tomer - reject this view of alcoholism:


“… in their view, the capacity for addiction is a genetic flaw related 

to carbohydrate metabolism. The research of leading authorities

on addictive behavior such as Stanton Peele does not support this

view; neither does the [Tomer’s] model developed here.” 

Incorporating selected ideas from Tomer’s work suggests that alcohol demand could be modeled with the use of a parameter, say (, that describes an individual’s susceptibility to alcoholism. This parameter would be similar to Tomer’s ‘degree of imbalance’, in that it would determine the individual’s predisposition to the addictive good, alcohol. It would be affected by such things as the society’s view towards alcohol, how the individual’s reference group (friends, family, workmates) view alcohol, the individual’s current situation in life (stress, depression) and the personality of the individual (highly confident or lacking self esteem).  Each individual in the market would be assigned a value for ( which affects, positively, their demand for alcohol. Therefore those with addictive personalities (high () would become more likely to demand a greater amount of alcohol than an ‘average’ consumer. Thus, according to Tomer, the choice to become addicted is not based on a rational maximizing of lifetime utility, but rather it is affected by circumstances surrounding the consumer and the consumer’s personality.  A simple way of modeling this would be to assume that ( affects the level of the consumer’s demand curve by altering its intercept with the price axis. For example:


D:   P = a-bQ,  Q = a –P/b

Applying ( as a multiplier on ‘a’ (the intercept) would mean that for any given price, the consumer with a higher value of ( would demand more alcohol than an ‘average’ consumer, leading to a range of demand curves such as:

  Figure 7:  Demand curves according to susceptibility to alcoholism
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Where (1<(2<(3. 

Following Tomer’s methodology, those more susceptible to alcoholism will not necessarily become addicted, but as exposure to the addictive good (i.e. consumption of alcohol) increases – which can be seen as Q3>Q2>Q1 – the probability of an individual becoming addicted increases.  The distribution of ( - susceptibility to alcoholism, which may be thought of as defining consumer ‘types’ – does not necessarily have to match the distribution depicted above, in fact it may be a more accurate description of the alcohol market if ( was distributed continuously:


“…it may be more difficult to apply rational addiction to the demand 

for alcohol than the demand for cigarettes because the distribution 

of alcohol consumption in the population at large is more 

continuous than the bimodal distribution that Becker and Murphy (1988) demonstrate is likely to characterize the consumption of addictive 

goods” [emphasis added] 

As can be seen, the degree of addiction can affect an individual’s consumption of alcohol, it may even go so far as to allocate an individual to a certain “group” of consumers.

5.2 Categorization of Consumers in the Alcohol Market
“A key problem, however, is that there are two groups of drinkers. First,

 the vast majority of drinkers who do not impose costs on other people. 

Secondly, the small minority who indulge in anti-social behavior and

 impose costs on others. Excise tax effects the decisions of both classes of drinker.”

The existence of different groups or types of drinkers has had a major influence on the development of economic theory in the area of alcohol demand. While for most consumption goods there may be a single demand curve to describe either an individual’s demand or aggregate demand for the product, in the case of alcohol several recent papers have modeled the market using two, or more, demand curves to describe the market.  Each demand curve describes a different type of individual present in the market. Typically, the split is based on the individual’s level and frequency of consumption of alcohol. An individual who frequently consumes large amounts of alcohol is often described as an abuser of alcohol, or a heavy user. How these groups are modeled is critical to any calculation of optimal alcohol taxation, primarily because elasticities and externalities can vary between the types. 

One example of the use of types of consumer in the alcohol market is the analysis of Pogue and Sgontz (1989). They assume the existence of a single alcoholic product, that is produced under a constant marginal cost, that is consumed by two groups within the market: abusers (A) and non-abusers (B). They use the figure X (below) to describe their analysis.  It should be noted that there appears to be an inconsistency between their graphical depiction of an increasing marginal externality across the abusive range of consumption, and their numerical analysis, which they describe as:


“Assuming that marginal external abuse costs equal average external costs,


we estimate E at $127[i.e. a constant value].”

Pogue and Sgontz analyse a welfare maximizing tax (explained in detail in section 6), and show that it is dependent is part on the ratio of abusers to non-abusers, and the ratio of the elasticities of demand of the two groups.
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  Figure 8: Pogue and Sgontz’s Model of the Alcohol Market

Pogue and Sgontz extend their analysis by dividing the ‘abusers’ group into alcoholics and non-alcoholics. As mentioned above, they define alcoholism as a disease and model this by assuming that alcoholics incur negative consumer surplus from their level of consumption. They show that the optimal tax becomes significantly larger, and that it is an increasing function of the proportion of abusers who are alcoholics. Thus, Pogue and Sgontz’s 1989 paper is an example of how the definition of consumer types can affect calculations of optimal taxation.

Manning, Blumberg and Moulton take a different approach to the alcohol market in their 1995 paper. They model as consisting of three types of consumers: light, moderate and heavy users of alcohol.  They show that when the market is divided this way, each group has different price responses (elasticities), with the heavy drinkers – those who typically would be causing the most social harm through excessive consumption of alcohol – being less responsive than the light and moderate drinkers. From this model (as graphically depicted by Figure 9, below), they obtain the result that:


“Despite the low price elasticities for heavy drinkers, these estimates imply 


optimal alcohol taxes higher than the current (1992) levels. [in the U.S.A]”
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Figure 9: Manning, Blumberg and Moulton’s Model

Throughout their study, by applying an econometric model, Manning et al show that the alcohol market can be described by disaggregating consumers into groups according to their usage levels. Another section of the alcohol market that could be separately defined as a consumer type are young drinkers.

5.2.1 Characteristics of Young Drinkers
One focus of economic literature on alcohol demand has been the drinking habits of youths. It is especially important to focus on youths in the context of alcohol for a number of reasons:

“First, youths exhibit relatively high rates … of binge drinking and involvement in motor vehicle accidents and violent crime …Second, to the extent that drinking is habit forming, youthful drinking sets the pattern for later consumption. And third, drinking behavior during the transition from adolescence to adulthood may have important consequences for human capital and family formation.”

Most youths will first encounter alcohol when in their mid to late teens, often when in high school, college or university/TAFE. The significance of the timing of their first encounters with alcohol is that they often take place in a social setting, in the presence of many others who are drinking. Thus a teenager’s first encounter with alcohol often brings the essence of alcohol as a social drug to the fore:


“… both the availability of the drinks and the pleasure of drinking may 

depend on the nature of the occasion.”


and;

”The utility of taking a drink at a particular time and place depends not 

only on individual tastes but also on social setting…”

So, when the youth first encounters alcohol it is in a setting that encourages the consumption of alcohol, often at a crowded party where everyone else seems to be drinking, thus making drinking appear to be the social norm to the teenager. It is not only the setting that can encourage the youth to drink, often there is considerable peer pressure exercised by other youths when it comes to matters of drinking, and this peer pressure can have visible economic effects:


“… interactions between peer pressure and addiction also predict 

greater price sensitivity by youths and young adults… There is a 

direct price effect and an indirect price effect operating through peer 

consumption.”

Other factors point to youths having a higher elasticity of demand for alcohol than adults:


“Youths are more sensitive to changes in money prices of addictive 


goods, whereas adults respond more to changes in the … harmful


consequences that take place in the future. This is because future costs 


tend to be less important to younger consumers…, and because 


youths have more stringent budget constraints.”

Thus, at a time in their lives when drinking could well develop into a habit, youths are very responsive to price, meaning that a fall in price of alcohol could lead to a youth massively increasing their consumption and, as costs in the future are less important to youths, this could have lifetime implications for them as they may become addicted to alcohol (this idea will be developed further in section 6). As mentioned earlier, youths are also prone to binge drinking. Binge drinking involves the infrequent consumption of large amounts of alcohol and often leads to large social cost. This is because, as mentioned in section 4, the negative externality from alcohol consumption is a decreasing function of the time taken to consume the alcohol. As such, a typical youth’s yearly consumption of alcohol may give rise to a greater negative externality than an adult, as it is more likely that the adult’s consumption is spread more evenly over the year, as opposed to being grouped into infrequent binge drinking sessions. Not all binge drinking sessions will begin with the individual intending to binge, sometimes the intoxicating effect of alcohol can come into play.

5.3 Intoxication and Alcohol Demand
As mentioned in section 4, the intoxicating effect of alcohol can impair an individual’s judgment, causing them to do things that they would otherwise not, including committing   criminal offences such as assault.  In the context of one drinking session, this intoxicating effect may impair the consumer’s judgment about consumption decisions.  As the consumer imbibes more alcohol, they become more and more intoxicated. As they become intoxicated, they become relatively myopic, in that they increasingly ignore the possibility and effects of a hangover the next day. Once the intoxication has had full effect, the individual will no longer count the consequences of his drinking as a cost, and would thus consume more as the marginal cost of the next drink has apparently fallen (in the eyes of the intoxicated consumer). This could result in a kinked or even discontinuous demand curve, where consumption of alcohol may ‘jump’ once a given amount of lals has been reached (the point of intoxication). After the point of intoxication has been reached the consumer would demand more alcohol at each and every price than the sober consumer would. The increased demand due to increased intoxication may itself cause further intoxication and thus spiral out to even more demand and possibly lead to binge drinking.  This may give rise to a demand curve resembling: 



Figure 10: Impaired Decision Making Through Intoxication
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Where Q* is the ‘point of intoxication’.

Unfortunately there is no empirical work as yet to verify this model of alcohol demand. Another limitation of this model is that it would be of little use when modeling the aggregate market, as each individual will have a different ‘point of intoxication’ depending on a number of factors including age, weight, gender and relative drinking experience (i.e. past consumption of alcohol).

Thus, although models incorporating intoxication may not be entirely viable, it is important to take account of the addictive nature of alcohol and different consumer types when formulating any model of optimal alcohol taxation.




6. Modeling an Optimal Wine Tax.


“There are practical problems in implementing a Pigouvian tax 

system. In light of …(the previously mentioned) difficulties in 

estimating the marginal damage function, finding the correct tax 

rate is bound to be hard. Still, sensible compromises can be made.”

When a tax rate is set by a government, there are many criteria that could potentially be applied – the government may be seeking revenue neutrality between the existing tax and the proposed tax, producers may be seeking to minimize price rises or even secure price drops as a result of the new tax, and, where socially harmful externalities are present, health groups may be seeking to minimize harm. This paper does not examine any of these criteria, rather its sole aim is to set an economically optimal tax on wine in Australia, that is a tax that maximizes (in a second best sense) welfare.  The methodology that will be followed to do this will essentially be a series of extensions to the model initially set out by Pogue and Sgontz in 1989.

6.1 The Original Model
Pogue and Sgontz’s 1989 article sets out an alcohol market with only one alcoholic beverage, with constant marginal costs in a competitive market and two types of consumer, as outlined in section 5.2. In their model, externalities only arise from the abusers’ segment of the market. Pogue and Sgontz set up an equation for the change in welfare from raising a tax on both abusers and non-abusers, and use elasticities to substitute in for the resulting change in consumption. Having obtained this equation, they then differentiate with respect to the tax and, in order to maximize welfare, set this first order condition equal to zero. From this, they are able to solve for the optimal ad valorem tax (by solving for the tax and then dividing by the price level). The same basic process, with some additions will be followed in the experiments below.

Note that in addition to this first analysis, Pogue and Sgontz also consider the case where alcoholism is a disease, resulting in negative consumer surplus.  As the medical evidence is conflicting on this point, this case shall not be considered here.

6.2 Optimal Wine Taxation 
6.2.1 Assumptions
For the following experiments, income effects are not analysed in detail. This allows focus on elasticities and on substitution effects due to the various taxes. The second assumption that is made is that there are no cross effects between the two markets – cask and bottled wine. Obviously this will not be the case in practice, but is assumed here out of necessity due to a lack of available data on cross elasticities between the products being examined.

6.2.2 Variables
The variables used in this experiment (and those to follow) are:


Tc – the (current) ad valorem tax on cask wine that is removed (i.e. <0)


Tb​ – the  (current) ad valorem tax on bottled wine that is removed (i.e. <0)

Xc​ – Total consumption of cask wine, measured in number of casks. = xc*Nc, where Nc is the number of cask consumers and xc is the consumption per consumer.


Xb – Total consumption of bottled wine, measured in number of bottles. = xb*Nb
Pc – the price per cask of cask wine, as measured by the price of the representative cask

Pb​ – the price per bottle of bottled wine, a measured by the price of the representative bottle


Lalsc – the number of Lals in one cask = 0.4


Lalsb – the number of Lals in one bottle = 0.0975


E – the externality arising from one Lal.


Ec​ – the externality arising from one cask = 0.4*E


Eb – the externality arising from one bottle = 0.0975*E


(c – the conditional own-price elasticity of demand for cask wine
.


(b – the conditional own-price elasticity of demand for bottled wine.


VT – the volumetric tax rate that applies to both cask and bottled wine.


VTc​ – the dollar amount of volumetric tax paid by one cask of wine.


VTb – the dollar amount of volumetric tax paid by one bottle of wine.

6.2.3 Experiment 1: Constant Externalities
There are two main alterations to the Pogue and Sgontz model here. The first is that there are now two markets with externalities present in both of them, not just one. The markets considered here are cask and bottled wine. Some of the concerns of the Wine Report, included that:

“the availability of cask wine at prices which are not substantially higher than many soft drinks must, in the Committee’s view, add to drinking problems, and hence to external costs.”
 

As such, in this analysis, cask wine will be analogous to the abusive consumption of Pogue and Sgontz, whereas bottled wine will be the ‘non-abusive’ segment, although in this model bottled wine also gives rise to externalities.

 Secondly, the current situation in Australia has wine currently subject to an ad valorem tax. As such to conduct the optimal taxation experiment, this ad valorem tax is first removed, and a new, untaxed equilibrium is calculated. It is upon this equilibrium that the volumetric tax is imposed. The steps of this analysis are shown in Figure 11.
For the purposes of this initial experiment, it will be assumed that the externality is constant, and equal to $6 (as calculated by the Tasman Institute).

The change in welfare from removing the tax is:

W =  -Ec*[ (Tc​*(c*Xc)/Pc] – Eb*[ (Tb​*(b*Xb)/Pb] ​– ½* [(Tc2. (c. Xc)/Pc] ​

– ½* [(Tb2. (b. Xb)/Pb]





…… (1)

Equation 1 represents the change in externality from cask and bottled wine, plus the summed change in dead weight losses from taxation across the two markets.

Before advancing, it is necessary to obtain some values for the variables to be able to calculate the new levels of X and P.

From the cost builds of the representative products:


Tc = -2.35; Pc = 12.99; Tb = -2.49; Pb = 14.99

From ABS figures of consumption of cask wine and of premium red wine
:




Xc = 45; Xb  =  94

In the case of elasticities, the question of finding reliable figures to use is by no means a simple one. The Industry Commission came up against this problem at the draft stage of the Wine Report:


“There are no reliable estimates of the price elasticity of demand for 

different types of wine.  However, many participants contend that the 

demand for non-premium wine is more sensitive to changes in price than 

the demand for ultra-premium and premium wine.”[emphasis added]

In the absence of reliable estimates, the compensated elasticities will be derived by assuming that the conditional elasticity for wine (the initial experiments will use figures from Clements (1991)
) is the average of the elasticity of cask wine and the elasticity of bottled wine. Further, given the comments about the relative elasticities between cask and bottled wine, an assumption will be made about the ratio: (c/(b. Initially this will be assumed to be 2, i.e. cask wine is assumed to be twice as elastic as bottled wine.  Using (w = -0.32 from Clements (1991), this yields:

 (c  =  -0.427 and (b = -0.213.

This now allows the model (as calculated in excel) to obtain the new levels of  consumption:


Xc’= 48.5   and Xb’=97.3

Now it is important to note that VTc = VT*Lalsc ( VT = VTc/Lalsc
And that VTb= VT. Lalsb ( VTb = VTc *(Lalsb/Lalsc) ….. (2)

Now let Xc’  be called Xc (for notational purposes) – thus indicating that the analysis is starting from the entirely un-taxed situation.

Now it is possible to write an equation for the change in welfare in terms of the volumetric tax on a cask of wine, VTc​, using (2) to express all tax in terms of VTc:

W =  -Ec*[ (VTc​*(c*Xc)/Pc] – Eb*[ (VTc*(Lalsb/Lalsc)​*(b*Xb)/Pb] ​

+ ½* [(VTc2. (c. Xc)/Pc] ​  + ½* [(VTc*(Lalsb/Lalsc))2. (b. Xb)/Pb]
 …(3)

Differentiating this with respect to VTc and setting it equal to zero to maximize welfare gives:

∂W/∂VTc =  -Ec*[ ((c*Xc)/Pc] – Eb*[(Lalsb/Lalsc)​*(b*Xb)/Pb] ​ +  [(VTc. (c. Xc)/Pc] ​ +  [VTc*(Lalsb/Lalsc)2. (b. Xb)/Pb] = 0  ….(4)

After some manipulation, this implies:

VTc =    [(Ec*(c*Xc)/Pc + (Eb*(Lalsb/Lalsc)​*(b*Xb)/Pb]__  

   
     [ ((c. Xc)/Pc  +  ((Lalsb/Lalsc)2. (b. Xb)/Pb] 


….(5)

Note that when the externalities are constant, VTc will always be equal to the constant externality and as such will be independent of the elasticities, prices and consumption levels.

With the constant elasticity, this model yields:




VT = $6


VTc= $2.40




VTb = $0.59

A full report on the effect this would have on prices and the variables used as inputs can be seen in Appendix 2.1

This experiment verifies that, if the Wine Report’s final assumption of constant externalities was indeed correct, then the optimal tax would be to set the volumetric tax rate equal to the value of the marginal (and average in this case) externality.

The steps involved in this experiment are shown graphically by the demand curves in Figure 11 (below). The market initially starts at Pb,c+Tb,c, then is moved to Pb,c and finally is moved to Pb,c+VTb,c. The difference between this initial experiment and the two to follow is demonstrated within the externality curves in Figure 11. The constant elasticity represents this experiment. The linearly decreasing marginal externality curve which begins at zero is used in the second experiment, and the initially positive and then decreasing marginal externality curve is used in the third and all following experiments.

Note that, as in experiments 2 and 3, the optimal tax varies with the variables inputted, Figure 11 is not intended to be numerically correct, it is simply a representation of the steps used in each experiment and the differences between the experiments. 
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Figure 11: Graphical Representation of Workings of Optimal Tax Model

6.2.4 Experiment 2: Linear Negative Externality
This experiment is represented by the ME(2) curve in Figure 11 above. In this experiment there are assumed to be no (significant) positive marginal externalities from the consumption of wine. Additionally, as discussed in section 4 it is unlikely that the marginal externality from alcohol consumption is a constant function, as it can vary according to several factors, not just the amount of alcohol consumed.

As such, the analysis from section 4.5 is applied to this optimal taxation model, and the Marginal Externality is now represented by the function: ME = -0.08q.

As the tax change will lead to the measurement of areas underneath the ME curve, the change in externality should no longer be represented by the constant E, but rather by the integral:    

(-0.08q dq   over the range from X to X1 (the new level of consumption after the optimal tax has been imposed)

= [ -0.04q2] x1x


= -0.04(X1b)2 -  -0.04(Xb)2 for bottled  wine, and:

= -0.04(X1c)2 -  -0.04(Xc)2  for cask  wine.

This definition of the change in externality is then substituted for the externality terms in equation (5) in the model. The model then returns the outputs:


VT =  $13.60


VTc​ = $5.44


VTb = $1.33

The detail of the inputs that went into this result and the retail price effects of this tax change on the representative products can be found in Appendix 2.2.

This result shows that the relaxing of the assumption of constant marginal externalities, and replacing them with increasing (negative) externalities will lead to a significant increase in the optimal tax rate (from $6 to $13.60).

6.2.5 Experiment 3: Initially Positive Decreasing Marginal Externality
This is the case represented by ME(3) in figure 11 above. In this case it is assumed that consumption of wine in the low to moderate range leads to positive externalities, while consumption of wine in the heavy range still leads to negative externalities. 

From section 4.5, here the ME = 3.17 –0.12q.

This means that the change in marginal externality is given by:

[3.17*X1b-0.06*(X1b)2] - [3.17*Xb-0.06*(Xb)2 ] for bottled wine, and:


 [3.17*X1c-0.06*(X1c)2] - [3.17*Xc-0.06*(Xc)2 ] for cask wine.

Substituting these values in for the externality terms in (5) and running the simulation through the model yields:


VT = $8.85


VTc= $3.54


VTb= $0.86

By allowing for initially positive marginal externalities the optimal volumetric tax rate falls relative to experiment 2, but remains above the $6 rate of experiment 1.

Notice that under both experiments 2 and 3 the amount of tax paid by a cask increased relative to the current ad valorem case (where it pays $2.35), and the amount of tax paid by a bottle of wine fell relative to the ad valorem case (where it pays $2.49). 

One concern that Croser and Freebairn had when making their recommendation to the Wine Report was that:


“… there is a considerable body of empirical evidence that wine is 


relatively benign with respect to all alcohol both as a contributor and


ameliorator of costs to the community.”

To account for this the model has been built so as to incorporate multipliers that can increase the positive externality from bottled wine, or reduce the negative externality from bottled wine. Within the model, they operate only on the bottled wine externality equation, and take the form:


M.E = (*3.17 - (*0.12q

Thus, where ( >1, the positive externalities from bottled wine are increased, and where 0<(<1, the negative externalities from bottled wine are decreased. This can have a significant impact on the optimal tax rate.  For instance, repeating experiment 3, but saying that bottled wine leads to twice as many positive externalities (( =2) and only half the negative externalities ((=0.5) of cask wine yields the following results:




VT = $7.18




VTc= $2.87




VTb= $0.70

Thus allowing for more positive and fewer negative externalities from bottled wine reduces the volumetric tax rate even further.

As is clear from the differences between the optimal taxes in each of the three above experiments, the level of an optimal tax in the presence of externalities depends greatly on the characterization of externalities. The values for optimal taxation presented above are specific to the data currently entered into the model, but the model itself is structured so that any one of ten inputs can be changed and the model will then calculate a corresponding optimal tax rate. Thus, while the optimal taxation model created by this method is flexible, it is restricted in its accuracy by its inputs, by the characterization of externalities it uses, and by its assumptions.

6.3 Possible Extensions of the Model
The first possible extension of this model would be to relax the absence of substitution between bottled and cask wine. Theoretically this would not be extremely difficult to analyse, but the lack of reliable figures for own price elasticities for cask and bottled wine is much worse in terms of cross-elasticities. Thus while this extension may have some theoretical value, it would not be able to produce meaningful numerical results, unless even more stringent assumptions are made in order to approximate cross elasticities.

Another extension to the model would be to extend to a general equilibrium analysis, which would include factors for the substitution between wine and other alcohol, and wine and other drugs, such as marijuana, or even between wine and petrol sniffing as may be the case in some remote communities. This is unlikely to lead to any innovation in the area, as several general equilibrium models of alcohol already exist.
 There are, however, other interesting extensions that could be made to this model.

6.3.1 Intertemporal Optimisation
The model presented above was optimal only in the context of its own time period. The values obtained for the volumetric tax from that model may not be optimal if a second period was introduced. 

Possible intertemporal model would involve groups, or types of individuals. Such a model could be based on the 3 consumer-type market of Manning et al (1995). In period 1, it would consist of low and heavy drinkers, and in between them a curve for youths, or young drinkers. As mentioned in section 5.2.1, young drinkers tend to be relatively myopic and also quite sensitive to changes in price. As young drinkers are new entrants to the market, their relative position on the demand at the beginning of the period would depend on each youth’s (, the parameter that describes their susceptibility to alcoholism. Then faced with certain prices, or price movements induced by tax changes, the youth would move along their demand curve. Their location on their demand curve at the end of the period, in addition to their value of (, will determine which group they are allocated to in period 2 – heavy or low – when they become adults. So, in period 2 and a new group of youths enter the market. 

This could be modeled simply by saying if a youth finished the period at a point on their demand curve somewhere below a ‘cut-off point’ then they will be heavy users next year, otherwise they will be low users. A more complex (and perhaps more descriptive) method of modeling this would be to assume that the youth’s period 1 demand curve also describes a continuous probability distribution function over [0,1], where the value attained from the PDF describes the probability that an individual will become a heavy drinker next period. This model could be depicted as follows:



      Figure 12: Period 1 of Intertemporal Model
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As can be seen from Figure 12, the demand curve for youths is very elastic – the explanation for this is found in section 5.2.1.  This means that small movements in price may have a large effect on a youth’s level of consumption, and thereby on their allocation to the low or heavy user demand curve in period 2.  It is in this way that the intertemporal differs from a one period model. Simply setting the optimal tax for period 1 may not result in an optimal tax in period 2, because the level of tax in period 1 can affect the distribution of consumers between low and heavy drinkers in period 2. Heavy drinkers would presumably give rise to higher externalities.  Therefore if an increase in taxation in period 1 causes one youth, who would otherwise have become a heavy user, to become a low user, there is a large gain to society in the form of the reduced externalities incurred by a low user.

It should also be noted that the Youth Demand Curve in fact intersects both the low and heavy drinker curve. Their demand is depicted this way in order to account for the diverse tastes of teenagers entering the drinking market. Some, those on the far left end of the curve, have a zero probability of becoming heavy drinkers (i.e. addicted to alcohol). These consumers are those who have tried alcohol, most likely under considerable social pressure, but have found that they do not have a taste for it. These youths will either drop out of the alcohol market next period (when they become adults and there is no longer peer pressure on them), or become low users of alcohol. 

On the other end of the scale, there are those youths whose values of ( may be very high, and their consumption in period 1 can rival that of most heavy users of alcohol. There may be those whose levels of ( are not extremely high, but are just consuming alcohol during period 1 and then intend to ‘straighten out’ in adult life.  In this model, two youths can consume the same amount in period 1, yet face different probabilities of becoming addicted to alcohol and being moved to the heavy user demand curve in the next period, depending on their value of (.

To properly estimate intertemporal optimal alcohol taxation using this model, several things would be required, including the birth and death rate of the population of low and heavy users of alcohol as opposed to the population in general. Additionally, a comprehensive survey of a sample of youths, and adult low and heavy users would be needed in order to provide an estimate of (. This may be one area where further research could prove to be valuable.  



7. Limitations and Future Research


“…despite investing considerable resources in the collection of 


information, the CIE could not obtain sufficient reliable data to


develop contemporary estimates of the key parameters.”

Often in economics, theoretical models cannot easily be transformed into meaningful numerical values due to deficiencies in data.  In the area of the economics of alcohol, there are two main deficiencies: studies on externalities, and sufficiently detailed data specific to the wine market.

7.1 Research on Externalities

As is demonstrated by the extent of the difference between the Tasman Institute and Collins and Lapsley, the issue of externalities arising from the consumption of alcohol in Australia is clearly not a settled one.  Future models of optimal alcohol taxation in Australia would benefit from accurate and widely accepted measure of externalities caused by alcohol consumption. Before such a study is undertaken, much consideration must be put into defining exactly what externalities is and how to measure intangible costs arising from them. For this study to be as accurate as possible, it should attempt to measure the costs arising in remote and indigenous communities in Australia. Some of these remote communities have considerable alcoholism problems and they should not be ignored in favor of studies that focus solely on metropolitan Australia. 

7.2 Detailed data
While there is a vast amount of data on market sales, and at an aggregate level, there is a lack of specific data. Many studies have been done that use elasticities between beer, wine and spirits,
 but, as was detailed in section 6.2.3, the Industry Commission itself was unable to obtain reliable elasticities of cask and bottled wine. Given the differences between cask and bottled wine, models which calculate optimal taxes using simply ‘wine’ may be abstracting away from an important point. As such, in order to fully develop models of optimal alcohol taxation, data down to a more detailed level will be required. 





8. Conclusion
The question of optimal wine taxation is truly a complex one. It is clear that the wine market is growing at a time when other forms of alcohol are experiencing negative growth.  There is currently an inconsistency in the taxation of alcohol as wine is taxed on an ad valorem basis, not a volumetrically as with all other forms of alcohol in Australia. While a tax based on the amount of alcohol consumed may not be the perfect measure of changes in externalities – because several other factors such as the circumstances of consumption also affect the externality – it remains the best practical basis for the taxation of alcohol. 

Arguments about the existence of a positive externality in low to moderate ranges of consumption are far from conclusive because it may well be clear that there is a benefit, but there may be no benefit in terms of solely external measures. There is no question, however, of the existence of negative externalities from alcohol, though there is significant debate surrounding exactly what should and shouldn’t be classified as an external cost.  There is a lack of accurate measures of external costs in Australia, as, of the two existing studies, one overstates the costs and the other understates them.

The specific nature of alcohol also raises issue that must be considered when modeling optimal taxation. These include the addictive nature of the good (which may be a factor of surrounding circumstances as well as the consumer’s choice), the intoxicating effects of alcohol and different consumer types in the market, especially youths.

Using a welfare maximizing method of selecting the optimal tax (following the work of Pogue and Sgontz), it was shown that the optimal tax when externalities are assumed to the increasingly negative (the most likely form that they would take) is significantly larger than the tax when externalities are assumed to be constant.  This result is important in the context of the Wine Report, as their method of calculating the tax implicitly assumed constant externalities – an assumption that appeared to be inconsistent with some of the earlier analysis in the Wine Report.  This method may result in a lower tax than is optimal, as all it does is ‘cover’ the costs of the externalities, and as such it may not align the marginal social and marginal private costs.  It was also shown that allowing for initially positive marginal external costs would slightly reduce the level of optimal taxation. 

Any future models of optimal taxation of wine would certainly benefit from a comprehensive and authoritative study into the externalities arising from alcohol consumption throughout Australia (including remote communities), as well as reliable and detailed data (such as separate elasticities for cask and bottled wine) that would allow disaggregation of current analyses to take into account the nature of different products within the wine market. If these two problems with the existing data were addressed, it would enable more accurate modeling of optimal wine taxation to take place.
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[image: image18.emf]Appendix 1: Representative Products

1. Cask wine 

WET

per cask

Final Retail Price

12.99

GST

1.18

Retail Margin

1.34

Retail Margin %

10.32%

WET(29%)

2.35

W/S price (raw)

8.12

W/S price inc tax

10.47

Alcohol content

0.4

10% abv Lals

2. Premium Red Wine 

WET

per bottle

Final Retail Price

14.99

GST

1.36

Retail Margin

2.55

Retail Margin %

17.01%

WET(29%)/ vol tax

2.49

W/S price (raw)

8.58

W/S price inc tax

11.07

Alcohol content

0.0975

13% abv Lals

Calculation of Equivalent Volumetric Rates:

Cask:

1 WET tax 2.35

2 Lals 0.4

(1)/(2) Vol. Rate 5.887

Bottle:

1 WET tax 2.49

2 Lals 0.0975

(1)/(2) Vol. Rate 25.52



[image: image19.emf]Appendix 2.1: Model Inputs and Results for Experiment 1

Inputs:

n(b) -0.213

n.c -0.427

Bottled mkt:

P(0) 14.99

T(0) -2.49

X(0) 94

Lals 0.0975

Cask Mkt:

P(0) 12.99

T(0) -2.35

X(0) 45

Lals 0.4

RESULTS:

 VTc: 2.40 $   

 VT: 6.00 $   

VTb: 0.59 $   

PRICE EFFECTS:

1. Cask wine  2. Premium Red Wine 

WET Vol tax  WET Vol tax 

per cask per bottle

Final Retail Price

12.99 13.05

Final Retail Price

14.99 12.89

GST

1.18 1.19

GST

1.36 1.17

Retail Margin

1.34 1.34

Retail Margin

2.55 2.55

Retail Margin %

10.32% 10.27%

Retail Margin %

17.01% 19.79%

WET(29%)/ vol tax

2.35 2.40

WET(29%)/ vol tax

2.49 0.59

W/S price (raw)

8.12 8.12

W/S price (raw)

8.58 8.58

W/S price inc tax

10.47 10.52

W/S price inc tax

11.07 9.17

Alcohol content

0.4 0.4

Alcohol content

0.0975 0.0975

10% abv Lals Lals 13% abv Lals Lals

price diff % change price diff % change

per cask 0.06 $    0.43% per cask -$2.10 -14.03%
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[image: image20.emf]Appendix 2.2: Model Inputs and Results for Experiment 2

Inputs

n(b) -0.213

n.c -0.427

Bottled mkt:

P(0) 14.99

T(0) -2.49

X(0) 94

Lals 0.0975

Cask Mkt:

P(0) 12.99

T(0) -2.35

X(0) 45

Lals 0.4

RESULTS

VTc: 5.44 $      

 VT: 13.60 $    

VTb: 1.33 $      

PRICE EFFECTS

1. Cask wine  2. Premium Red Wine 

WET Vol tax  WET Vol tax 

per cask per bottle

Final Retail Price

12.99 16.39

Final Retail Price

14.99 13.70

GST

1.18 1.49

GST

1.36 1.25

Retail Margin

1.34 1.34

Retail Margin

2.55 2.55

Retail Margin %

10.32% 8.18%

Retail Margin %

17.01% 18.61%

WET(29%)/ vol tax

2.35 5.44

WET(29%)/ vol tax

2.49 1.33

W/S price (raw)

8.12 8.12

W/S price (raw)

8.58 8.58

W/S price inc tax

10.47 13.56

W/S price inc tax

11.07 9.91

Alcohol content

0.4 0.4

Alcohol content

0.0975 0.0975

10% abv Lals Lals 13% abv Lals Lals

price diff % change price diff % change

per cask 3.40 $     26.17% per cask -$1.29 -8.60%

[image: image21.emf]Appendix 2.3: Model Inputs and Results from Experiment 3

Inputs

n(b) -0.213

n.c -0.427

Bottled mkt: 

P(0) 14.99

T(0) -2.49

X(0) 94

Lals 0.0975

Cask Mkt: 

P(0) 14.99

T(0) -2.49

X(0) 45

Lals 0.4

EXTERNALITY:

ME: 3.17-0.128q

TO show bottled wine has more positive externalities than cask make BPM>1.  

TO show bottled wine has fewer negative externalities than cask set: 0<BNM<1

bottled +ve multiplier: 2

bottled -ve multiplier: 0.5

RESULT:

 VTc: 2.87 $   

 VT: 7.18 $   

VTb: 0.70 $   

Price Effect

1. Cask wine  2. Premium Red Wine 

WET Vol tax  WET Vol tax 

per cask per bottle

Final Retail Price

12.99 13.57

Final Retail Price

14.99 13.01

GST

1.18 1.23

GST

1.36 1.18

Retail Margin

1.34 1.34

Retail Margin

2.55 2.55

Retail Margin %

10.32% 9.88%

Retail Margin %

17.01% 19.60%

WET(29%)/ vol tax

2.35 2.87

WET(29%)/ vol tax

2.49 0.70

W/S price (raw)

8.12 8.12

W/S price (raw)

8.58 8.58

W/S price inc tax

10.47 10.99

W/S price inc tax

11.07 9.28

Alcohol content

0.4 0.4

Alcohol content

0.0975 0.0975

10% abv Lals Lals 10% abv Lals Lals

price diff % change price diff % change

per cask 0.58 $    4.43% per bottle -$1.98 -13.19%
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_1064790040.xls
init Lals

		

				Product		Litreage		abv		Lals

				Victoria Bitter can		0.375		4.90%		=0.375*4/9%=0.0184

				Johnnie Walker Red		0.7		40%		=0.7*40%=0.28

				White Wine Cask		4		10%		=4*10%=0.4

				Premium Red Wine		0.75		13%		=0.75*13%=0.0975

				(bottle)



Box 2.1: Calculation of Lals: 

        Product Litreageabv    Lals    
Victoria Bitter can   0.3754.9%   =0.375*4.9% = 0.0184

Johnnie Walker Red   0.70040%   =0.700*40%= 0.28

White Wine cask    4.0 10%        = 4*10%= 0.4

Premium Red Wine   0.750             13%   = 0.750*13%=0.0975
   (bottle)



vol tax rates

		

				Product		Tax/Lal

				Full Strength Spirits		$55.60

				Full Strength Beer		$32.83

				Wine           - Premium		$25.52

				(29% WET) - Cask		$5.89

				Spirits

				$55.60

				Full Strength Beer

				$32.83

				Wine –  premium

				$25.52

				(29% WET)-cask

				$5.89
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init Lals

		

				Product		Litreage		abv		Lals

				Victoria Bitter can		0.375		4.90%		=0.375*4/9%=0.0184

				Johnnie Walker Red		0.7		40%		=0.7*40%=0.28

				White Wine Cask		4		10%		=4*10%=0.4

				Premium Red Wine		0.75		13%		=0.75*13%=0.0975

				(bottle)



Box 2.1: Calculation of Lals: 

        Product Litreageabv    Lals    
Victoria Bitter can   0.3754.9%   =0.375*4.9% = 0.0184

Johnnie Walker Red   0.70040%   =0.700*40%= 0.28

White Wine cask    4.0 10%        = 4*10%= 0.4

Premium Red Wine   0.750             13%   = 0.750*13%=0.0975
   (bottle)



vol tax rates

		

				Product		Tax/Lal

				Full Strength Spirits		$55.60

				Full Strength Beer		$32.83

				Wine           - Premium		$25.52

				(29% WET) - Cask		$5.89

				Spirits

				$55.60

				Full Strength Beer

				$32.83

				Wine –  premium

				$25.52

				(29% WET)-cask

				$5.89





Still wine mkt

		

		Still Wine:		volume		%share

		Bottled Red:		71		22%

		Bottled White		74		23%				bottled:		45%

		Cask red		55		17%				cask		55%		of the still wine market in 2000/01

		Cask white		125		38%

		TOTAL		325		1

		millions of litres

				review this using ABS stats to provide most up to date snap shot of Australian wine mkt. (oct 2001)

				0.0184

				0.28				(LITRES)

		source:  The Wine Contact - newsletter of the Australian Wine and Brandy Corporation, October 2001, p2   www.awbc.com.au





Still wine mkt

		0

		0

		0

		0





wine mkt pie

		

										The Australian Wine Market in 2000/01 (by litres of product)

		Source: "Sales of Australian Wine and Brandy by Winemakers" ABS, catalogue number 8504.0, July 2001





wine mkt pie

		Cask

		Bottled

		Fortified

		Sparkling

		Other



179996

144629

22185

30658

7576



Wine market

		

								Domestic Sales of Wine 2000-2001

								('000s LITRES)

				2000/01				WHITE WINE

		Soft pack		121707

		Glass< 2l		74123

		Other		3189

		TOTAL White		199019

								RED WINE

		Soft pack		53583

		Glass< 2l		70506

		Other		1517

		TOTAL Red		125606

								TOTAL TABLE WINE

		Soft pack		175290

		Glass< 2l		144629

		Other		4706

		TOTAL		324625

								OTHER WINE

		Fortified		22185

		Sparkling		30658

		Carbonated		3292

		Other Wine Products		3011

		Vermouth		372

		Brandy		901

								TOTAL WINE MARKET

		Cask		179996

		Bottled		144629

		Fortified		22185

		Sparkling		30658

		Other		7576

		TOTAL		385044				this is:		385,044,000		litres of wine sold in Australia in 2000/01

										385 million litres

		(here Cask includes"other containers"; "Other Wine" includes  carbonated, other wine products, vermouth and brandy)





wine time

		

		Total Wine(lals)		Lals

						%change

		1993-94		37751		-

		1994-95		37805		0.1%

		1995-96		38122		0.8%

		1996-97		39753		4.3%

		1997-98		41762		5.1%

		1998-99		42593		2.0%

		Source: "Total Apparent Consumption of Selected Foodstuffs (1997-98)" ABS catalogue number 4315.0, November 1998





wine time

		0

		0

		0

		0

		0

		0



Total Wine(lals)

Year

Lals



Alcohol market

		

				stats wine commission would've seen VS more recent on the alcohol market

				1993-94				1998-99				% change

		Beer		76,403				75,607				-1%

		Wine		37,751				42,593				13%

		Spirits		24,284				23,301				-4%

		Total		138,438				141,500				2%

		(1000's of Lals)

						93/94												1998/99

		Source: "Total Apparent Consumption of Selected Foodstuffs (1997-98)" ABS catalogue number 4315.0, November 1998





Alcohol market

		





basic exts C+L

		





		

				Road Accident Costs:		212.2

				Net Production Costs:		801.2

				Health Care Costs:		581

				Intangible Costs		2782

				Alcohol Consumption		1651

				TOTAL Economic Costs:		6027.4
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				Product		Litreage		abv		Lals

				Victoria Bitter can		0.375		4.90%		=0.375*4/9%=0.0184

				Johnnie Walker Red		0.7		40%		=0.7*40%=0.28

				White Wine Cask		4		10%		=4*10%=0.4

				Premium Red Wine		0.75		13%		=0.75*13%=0.0975

				(bottle)



Box 2.1: Calculation of Lals: 

        Product Litreageabv    Lals    
Victoria Bitter can   0.3754.9%   =0.375*4.9% = 0.0184

Johnnie Walker Red   0.70040%   =0.700*40%= 0.28

White Wine cask    4.0 10%        = 4*10%= 0.4

Premium Red Wine   0.750             13%   = 0.750*13%=0.0975
   (bottle)
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