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Abstract
This paper considers the role of government in the case of externalities and, in particular,
in the case of alcohol externalities. The purpose of the paper is to assess whether the
current level of the alcohol excise can be justified on externality grounds.
The paper assesses various mechanisms to address externalities. These mechanisms
are institutional solutions, trade in rights to generate externalities, regulatory measures
and Pigouvian taxes. The paper assesses these tools in the case of alcohol and
concludes that institutional, trade and regulatory solutions are limited in their ability to
address the externalities of alcohol. A specific tax can be justified in the case of alcohol.
The externalities are large and there is sufficient information on which to base a tax.
Given the information constraints the specific tax must be applied uniformly across a
range of units of consumption, rather than to particular individuals. Where an optimal
uniform tax is imposed it is reasonable to assume that the amount of revenue collected by
the government would be at least as large as the total externality.
In 1999/00 the amount of revenue collected from the tax on alcohol was $580 million. This
is near the mid-point of the estimated bound of the external tangible costs of alcohol.
Thus the current rate of excise tax can be justified on externality grounds.
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1

Introduction

This paper considers the role of government in the case of consumption externalities
and, in particular, in the case of alcohol externalities. The purpose of the paper is to
assess whether the current level of the alcohol excise can be justified on externality
grounds.
This issue has been controversial lately, particularly given the
recommendation of the New Zealand Tax Review 2001 to remove the alcohol excise.
It is important to draw a distinction between internal and external costs and benefits
(externalities). Internal costs and benefits are borne by the consumer. Externalities
are borne by third parties. Externalities occur when the actions of one individual
directly affect the well being of another individual.
Policy relevant costs and benefits are costs and benefits that the consumer does not
take into account. These are usually external costs and benefits but may be internal
costs or benefits, for example when consumers are not fully rational or not fully
informed. The focus of this paper is on the external costs and benefits.
Where a consumer does not take all costs or benefits into account, the price paid by
the consumer for the good does not reflect all the costs/benefits of that consumer’s
consumption (social costs/benefits).1
The usual justification for government
intervention in such a case is that the failure of the consumer to consider all costs or
benefits will result in market failure or non-optimal resource allocation.
The first section of this paper develops a framework that can be used to determine the
role for government in the case of externalities. This section discusses when
externalities cause market failure and considers institutional change, tradable property
rights and regulatory and tax mechanisms as tools to address externalities. The
second section of the paper applies this framework to the case of alcohol and
concludes that a specific tax can be justified in the case of alcohol. The final section of
the paper considers the incidence and magnitude of the externalities of alcohol
consumption and uses this information to assess whether the current alcohol excise
can be justified on externality grounds.

1 The social cost (benefit) is the internal cost (benefit) + the external cost (benefit).
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2

Solutions to Address Externalities

This section considers mechanisms to address externalities. The paper sets out a
framework of factors that policy makers should take into account when considering
externalities.

2.1

Property Rights

Some economists argue that externalities result only from a failure to specify or enforce
rights to private property. Under this view external costs are failures to maintain a fully
free market, rather then defects of the market.2
It is argued that externalities that do not result from unspecified or non-privately
allocated property rights have no policy relevance, as they do not affect the workings of
the market economy. Where property rights are fully allocated and enforced
externalities are internalised, to the extent possible, through voluntary action such as
trade of externalities or the charging of rental for scarce resources. In such a case only
voluntary action can be expected to improve social welfare, particularly given the
information constraints on government and the subjective nature of costs.3
An insight from this approach is that externalities may result from institutional structures
(such as a public health system) that result in rights not being allocated privately.
Thus, when addressing externalities the initial question should be whether it is
desirable to reduce or eliminate the externalities through institutional change.

2.2

Trade and Transaction Costs

Coase (1988) also emphasises market solutions to the externality problem. Two
aspects of Coase add to the discussion. The first is the emphasis on liability rather
than property. The second is the role of transaction costs.
The Coase theorem argues that if liability rules with regard to the externality generating
activity are established and agents can trade rights to generate the externality and
bargaining is costless then an efficient allocation of resources will result if agents
bargain rights to generate externalities, no matter which party is allocated the initial
rights. The initial rights allocation affects the relative wealth of individuals. An example
of this is neighbours bargaining over the use of property that affects both parties, such
as the height of a house.
This implies that externalities themselves are not the cause of market failure. Where
the conditions of the Coase theorem are met there is no rationale for government
intervention.4 Where possible the government should allow the market to internalise
externalities by defining liability rules to allow trade. In relation to certain externalities
social norms implicitly define rules that allow a non-government solution to the
externality problem. For example people generally remove their hat in church.

2

Cordato (1992).

3

Brownstein (1980).

4

Arrow (1970) reaches a similar conclusion in a general equilibrium setting.
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A qualification to the theorem is that even when bargaining is costless, bargaining does
not result in an efficient allocation of resources where the parties fail to take all costs or
benefits into account. For example, if there is a specific tax on the externality
generating good and the parties do not take into account the change in tax revenue
when consumption changes, an efficient allocation of resources does not result from
bargaining. Thus imposing a tax that would be optimal in a case where bargaining
does not occur, may lead to inefficiency in a case where bargaining does occur.5
The focus on liability, rather than property, is preferable for two reasons. First, this
means a trade approach can be used even in the case of some common resources,
such as air. Second, liability defines property. For example, it is debatable whether
the rights to land should include the right to absence of noise from neighbours.
However, if there is a legal rule establishing liability for noise pollution there is no
debate over who has the right.
Even where liability rules are defined there may be no (or little) trade in externalities
due to high transaction costs associated with using the market. Transaction costs
affect the final allocation of resources because they reduce the gains from bargaining.
Where transaction costs are present agents do not fully take into account the
externalities they generate. Transaction costs are likely to be high where it is difficult to
obtain the information required to make the bargain, such as where a large number of
people are affected by an externality, where there is no observable value for the
externality, where it is difficult to monitor whether a bargain has been fulfilled or where
it is difficult to identify people with whom to bargain.
Some economists argue that market failure occurs whenever transaction costs hinder
trade, as this prevents achievement of the resource allocation that would be achieved if
there were no transaction costs. Others argue that transaction costs are a cost like
any other and thus never result in market failure. Where transaction costs result in
action not taking place, all that one can conclude is that the benefits of such action are
smaller than the costs, including transaction costs.6
An alternative approach is a comparative institutions approach. This approach
compares the institutions of the market and the government in order to assess which
institutional arrangement seems best able to cope with the economic problem. Under
this approach market transaction costs and the costs of government action are
distinguished from other costs such as production costs, as these are the costs
associated with resource allocation. When there is a form of resource allocation that
can allocate resources more efficiently (in the sense of closer to the result that would
be achieved in a zero transaction cost world) than the market when all costs are taken
into account, then there is market failure and the alternative form of resource allocation
is preferable.7 In order to implement this approach one must make judgements as to
the size of the costs associated with each form of resource allocation. This is the
approach that the remainder of this paper takes.
In summary, when considering externalities the second question policy makers should
ask is whether, if liability rules were defined, transaction costs would be low enough to
make a trade solution desirable. Where transaction costs are high policy makers
5 See page 4 for the definition of an optimal tax.
6 Brownstein (1980) p97.
7 Demsetz (1973).
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should consider whether there is an alternative form of resource allocation that can
improve on the market result, when all costs are taken into account.

2.3

Regulation and Tax

Where institutional and trade solutions are not appropriate policy makers should
consider whether specific interventions, regulation or specific taxes are appropriate to
address externalities. These measures are preferable to the market solution when the
net efficiency gains from the intervention are larger than the associated administrative
and compliance costs. This suggests they are only likely to be desirable when
externalities are reasonably large. The intervention most suited to address the
externality should be used.
Regulatory and specific interventions are likely to be appropriate when they can be
targeted at particular individuals/activities that are known to be more likely to generate
externalities. Examples of this are law enforcement measures and restricting the
purchase of a certain good to those over a certain age. Regulatory measures are also
likely to be appropriate to ensure consumers are adequately informed.
Specific (Pigouvian) taxes are used to encourage the efficient use of resources. An
optimal per unit Pigouvian tax is defined as a tax that would provide an incentive for
each consumer to consume that consumer’s socially optimal quantity of a good.8 For a
given consumer this is the quantity at which the social marginal benefit (given by the
income-compensated demand curve, Dc in figure 1) of that consumer’s consumption
equals the social marginal cost (represented by the social costs line below) of that
consumer’s consumption. This is given by point A. For a given consumer, the optimal
per unit tax/subsidy is equal to the net marginal external cost of that consumer’s
consumption at that consumer’s optimal consumption level. The length AB gives the
optimal tax.9
Figure 1: The Optimal Pigouvian Tax

Social costs

Price

A

tax
B

Dc
Internal costs
Quantity

8 The purpose of Pigouvian taxes is to ensure that consumers take all costs into account when making consumption decisions

rather than to raise revenue. Where the revenue raised means that other taxes need not be so high this revenue can be
considered as redistributed back to consumers.
9 Using the income-compensated demand curve allows an abstraction from the revenue effects of an alcohol tax in order to focus
on its role in addressing external costs. The assumption is that the revenue is returned lump sum to consumers such that only
relative prices are affected.
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If all consumers were identical each consumer would have the same optimal tax.
However, where consumers have different demand or cost functions each consumer
will have a different optimal tax. If individuals can be distinguished at low cost it will be
efficient to levy different taxes on different individuals of groups of individuals.
However in most cases information costs imply this will not be cost effective and the
government will be constrained to applying the tax uniformly to a range of units of the
good, rather than the consumer. Where a tax is imposed on units of a good there must
be a clear causal relationship between consumption of the good and the externality.
Where consumers differ and cannot be distinguished at low cost one can define an
optimal uniform tax.10 An optimal uniform tax, based on the Pigouvian principle, would
be a weighted average of each consumer’s non-uniform optimal tax. A uniform tax will
result in some consumers reducing consumption too much and some consumers
reducing consumption too little, relative to the case where a different tax is levied on
each consumer. An optimal uniform tax must balance the efficiency gain from the
reduction in the externality against the loss of consumption benefits from reduced
consumption that are not regained as tax revenue.11
Setting the tax rate as an average of consumers’ optimal tax rates means that the tax
rate depends on the magnitude of each consumer’s non-uniform optimal tax and the
number of consumers that produce large externalities relative to those who produce
low (or no) externalities. In determining the weight to be applied to each consumer two
further factors need to be considered.
First, taxation is only effective in addressing externalities if those who generate large
externalities are responsive to price. However, the more price-responsive are
consumers who generate low levels of externality, the larger the loss of consumption
benefits. Thus the tax rate should increase as the price-responsiveness of large
externality generating consumers increases relative to those who generate low levels
of externality. Second, holding all other factors constant, the higher is the initial
consumption of externality generating consumers, the larger is the change in their
absolute consumption from a tax and the larger the proportion of the tax they pay. The
lower is the initial consumption of those who do not generate externalities the less their
absolute consumption will change in response to price changes, thus the less the
reduction in consumer surplus due to the tax, and the less the proportion of tax they will
pay. Thus the tax rate should be higher the higher the initial consumption of those who
generate large externalities relative to those who generate small externalities. This
suggests that tax would not be an effective tool where those who generate large
externalities have lower consumption than those who generate small externalities.
This may be the case in relation to activities that require skill or preparation for which a
low level of participation in the activity may be more risky than a high level of
participation in the activity.
These considerations suggest that the weight should measure the extent to which the
consumer will change his/her absolute level of alcohol consumption in response to the
tax. A measure of this is the consumer’s price derivative of demand at the consumers
optimal tax rate, where the weights add to one.12 The price derivative of demand takes

10 Diamond (1973), Pogue and Sgontz (1989).
11 The optimal uniform tax sums the absolute value of the gains and losses to each individual from the tax.
12

Under the assumption that the marginal externality that each consumer, i, imposes impacts on all consumers equally, the formula for this tax

rate is:
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into account both the price responsiveness (uncompensated elasticity) of each
consumer and the consumption level of the consumer. Standardising the price
derivative of demand ensures the tax rate depends on the relative price
responsiveness and relative initial consumption of consumers.
Thus the optimal uniform tax rate would weight each consumer’s optimal tax by the
consumer’s standardised price derivative and sum these weighted externalities. 13
The ability of the government to set an optimal uniform tax is limited by information
constraints. In the first instance valuation of externalities is problematic. The value of
an externality is subjective, being the value that the affected party places on it. Where
there is no market transaction there will be no observable value of the externality and
proxies will need to be used.
Further, in order to calculate the uniform Pigouvian tax as discussed one would need
information on the optimal non-uniform tax and price-responsiveness of each
individual. In most cases this information will not be available. However, an
appropriate level of the tax rate may still be inferred if there is information on the total
level of the externality, the incidence of the externality, the responsiveness of
consumers and on patterns of consumption in the population. This is because this
information would allow a conclusion to be drawn as to the relationship between the
total externality and the amount of revenue that would be raised under an optimal
uniform tax.
The relationship between the total externality and revenue is clear in the case of a
single individual or where the marginal damage is constant.14 The relationship is
complicated in the case of many consumers and where marginal damage increases
with consumption. Consider figure 2 and assume that the optimal uniform tax has been
imposed (dotted line). The demand curve, marginal externality curve and price line of
consumers is illustrated. The consumers have the same marginal externality function
but different demand curves. The revenue raised from the tax is illustrated by the black
boxes. The total value of the externality is represented by the area between the
marginal social cost function and the price line, up to the consumer’s consumption
level. For the first consumer the revenue raised exceeds the externality of this

∑ω ε
i

i

where

ω i is the weight and is equal to

i

∂Qi
∂Pi
∂Q
∑i ∂Pi
i

at i’s optimal consumption level and

ε i is the total marginal net externality

one consumer (i) imposes on the others at i’s optimal consumption level.
13

For example assume there are two consumers. Consumer one’s marginal externality at their socially optimal consumption is $1, and consumer

two’s is $10. Call the price derivative of demand PD.
Assume for a given price change: PD consumer one = 1 unit. PD consumer two = 4 units.
Standardising the PD to 1 gives the weight for consumer one of .2 and the weight for consumer two of .8. Weighting the marginal externalities by
the standardised PD gives (1*.2)+(10*.8) = 8.2 as the optimal tax per unit.
Clearly if one of the consumers does not change consumption in response to a price change, that consumer would receive a weighting of 0 in the
calculation of the optimal uniform excise.
14 Where marginal damage is constant the revenue raised from the tax will equal the externality.
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consumer. For the second consumer the relationship is unclear. The revenue raised
may or may not exceed the externality that this consumer generates. Where there are
many consumers the relationship between the amount of revenue that would be raised
under an optimal uniform tax and the total externality will depend on the relative
number of heavy and light consumers and on the shape of the damage function from
consumption. There must be sufficient information on these variables to be able to set
a Pigouvian tax.

Figure 2: Revenue and Externality

Social cost

P

Demand
Social cost

Demand

P+t
P

P+t
P
Q

Q

The following section considers the appropriate role of government in the case of
alcohol consumption.
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3

Application to the Case of Alcohol

This section considers which of the mechanisms discussed in section 2 is best to
address the externalities of alcohol consumption.
In the case of alcohol there is evidence that low levels of alcohol consumption by some
consumers confers an external benefit, mainly because there is a reduction in expected
public health expenditure due a reduction in the risk of ischaemia.
Alcohol
consumption also confers external costs relative to the situation of no alcohol
consumption. These costs include increased use of the public health and justice
systems, uncompensated damage to third parties’ property due to accidents, injury to
third parties and reduced productivity that affects third parties.15

3.1

Institutional Solutions

Many of the externalities of alcohol consumption are the result of institutional structure.
However, the opportunities to change institutional structures to reduce the externalities
of alcohol consumption are limited.
For example, one of the externalities is the additional use of the public health care
system arising from alcohol related health damage. These externalities would be
avoided if individuals were required to pay for health costs associated with alcohol
consumption.
However, wholly private funding of health care for alcohol related
illnesses is unlikely to be a tenable solution.
First, if only the costs of alcohol related illnesses were required to be paid by
individuals there would be information problems. For any given case it is difficult to be
precise about the extent to which alcohol contributed to the illness. Second, requiring
all health care costs or even alcohol related health care costs to be paid by individuals
is likely to be inconsistent with the objectives of government involvement is the health
system. Third, if the government were not to fund public health services a
comprehensive insurance market would be needed.
There are likely to be
inefficiencies in this market if consumers cannot be distinguished. In such a market
particular individuals may not receive cover.
Health cost recovery for particular types of damage is another option. Apart from the
above concerns, this policy would draw arbitrary boundaries. For example, feasibility
may allow recovery of the costs of acute alcohol consumption but not the costs of
chronic alcohol consumption. However all consumers would pay any tax imposed on
alcohol.
Charging for alcohol related police and justice services would have many of the same
problems as discussed above. In addition, for these services it is difficult to determine
the cost of use of these services in a particular case. For example alcohol breath tests
only catch a proportion of drunk drivers. Thus only a proportion of the cost of breath
tests could be charged to those who give rise to the need for this system.
There is an element of cost recovery associated with health and justice services
presently. The above arguments imply that those who use these systems because of
15

These externalities are discussed more fully at page 12.
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alcohol consumption should be required to contribute the same proportion of costs as
those who use the system due to other reasons, such as undertaking dangerous
activities or committing crimes.
As the ability to address alcohol externalities through institutional change is limited,
alternative mechanisms need to be considered.

3.2

Trade

Even if liability rules with regard to generating alcohol externalities were defined,
bargaining in rights to generate alcohol externalities would not occur because
transaction costs are prohibitively high. This also means that if an optimal tax were
imposed bargaining would not result in a non-optimal resource allocation.
Transaction costs of bargaining would be high largely because of information and
monitoring costs and the number of people involved. In particular, a lot of information
is required to identify individuals who are likely to generate externalities and to estimate
the likely damage; the bargain would need to define what type of consumption the
individual can/cannot undertake and it would be costly to monitor whether the
consumer complies with the bargain. Further, as the cost of externalities is spread
over many people, a society bargaining group would need to be established. This
group would involve costs and would not be able accurately to assess the costs of
externalities, as many of these costs are subjective. Further, paying individuals to
reduce drinking would create an incentive for individuals to claim that they would drink
large quantities in the absence of payment.
As neither an institutional nor a trade solution is likely to be successful in fully
addressing alcohol externalities, consideration should be given to other mechanisms.

3.3

Targeted Measures

Targeted policies, such as education, age restrictions and alcohol dependency
services are important tools to use in reducing alcohol externalities. They are also
likely to be the best tools to ensure that consumers correctly assess the internal costs
of consumption and will have a significant role in influencing the consumption of those
who do not take all internal costs into account. These tools work best when
implemented as part of an overall strategy for addressing the harms of alcohol.
Generally, education campaigns have limited impact in reducing alcohol-related
externalities. Education campaigns may have some success in causing long-term
changes in attitudes, making other alcohol regulatory measures more acceptable and
ensuring consumers correctly take account of internal costs. Education has been
successful in particular areas, such as drink driving.16
The effective enforcement of the law can also be an important tool in reducing the
costs associated with alcohol, particularly costs associated with acute consumption.
For example, higher penalties and better law enforcement have lowered the amount of

16 Caswell (1997).
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drink driving in New Zealand.17 Third party costs, such as the costs of property
damage and injury, are sometimes recovered through the court system.
Regulations such as age limits and bans on serving intoxicated people are useful in
that they are able to target those most likely to generate externalities or most likely not
to consider fully the internal costs of alcohol.
Judgements must be made about the costs and benefits of these policies. Costs
include the direct fiscal cost, but also economic costs such as lost consumption
benefits from limits on who can consume alcohol. On occasion these policies can also
have perverse effects, such as making underage drinking “cool”. These policies are
limited in their effectiveness and are most appropriate when they can address
particular individuals or activities that are likely to generate externalities. Significant
non-internalised externalities will still remain despite these policies. For this reason
one should consider whether it is appropriate to apply a specific tax to alcohol to
address externalities that are not adequately addressed by regulatory mechanisms.

3.4

Tax

This section assesses the case for a specific tax on alcohol by considering the factors
discussed in section 2.
In the case of alcohol each consumer has a different consumption pattern and
therefore generates a different level of externality. In most cases it would be
prohibitively costly to distinguish a priori consumers who are likely to generate large
externalities, as this would require information on the intended consumption pattern
and level of consumption of the consumer.18 Given this the government will be
constrained to applying a uniform tax over a range of consumers and units.
The lack of homogeneity in consumption patterns does not necessarily make a uniform
tax undesirable. As discussed, a uniform tax seeks to balance the gains from the
reduction in the externality against the loss in consumption benefits that are not gained
in tax revenue. Further, there is a clear causal relationship between the consumption
of alcohol and damage. For a given level and pattern of consumption the expected
negative effect of alcohol is relatively homogenous across consumers. As the negative
externality is related to the good, rather than only to particular characteristics of the
individual, the quantity of alcohol (ethanol) consumed is an appropriate base on which
to levy the tax. This is not the case with the external benefits of alcohol. As only those
at immediate risk of ischeamia receive the positive health benefits associated with
alcohol, individual consumer characteristics are a major driver of the different incidence
of the benefits. This, combined with the fact that there are more direct ways to reduce
the risk of ischeamia, suggests alcohol taxation (or subsidisation) policy is not the
appropriate tool to use to reduce risks associated with ischeamia.

17 Land Transport Safety Authority web site drinking and driving statistics, www.ltsa.govt.nz/research/drink.
18 Although theoretically desirable to distinguish consumers on the basis of consumption patterns mechanisms to do this are likely

to be costly and easy to avoid. For example if consumers were allowed to purchase a certain number of units of alcohol per week
free of excise there will be arbitrage opportunities whereby those who do not drink much would purchase the alcohol for those who
drink a lot. Further to ensure the alcohol was consumed in a way that did not generate externalities (ie in regular sittings) the
pattern of consumption would need to be monitored.
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In order to implement a uniform Pigouvian tax accurately one needs information on the
optimal tax of each individual and the price-responsiveness of each individual. This
information is not available. However, as discussed one can still infer the appropriate
level of the tax if there is information available on the total level of the externality, the
incidence of damage from alcohol consumption and on population consumption
patterns.
There is information that can be used to estimate the tangible costs associated with the
externalities of alcohol. These costs are large. Quantifying intangible costs, such as
the cost of third party loss of life, is more problematic. Monetary proxies for the value
of non-monetary costs are often used. However, quantification in these cases is
difficult and controversial. For this reason the estimate used in this paper of the total
externality focuses mainly on tangible costs. Given uncertainties as to the magnitude
of the externality this paper uses an estimate of the minimum plausible bound of the
externality as the base on which to assess the level of the tax against. There is
sufficient information on the incidence of damage from alcohol and population
consumption patterns on which to make judgments as to the appropriate level of the
tax. These factors are discussed more fully in the next section.
The next section discusses the appropriate rate for a uniform tax in the case of alcohol.
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4

A Uniform Tax in the Case of Alcohol

In order to advise on the appropriate rate of tax on alcohol one must derive the
relationship between the externalities of alcohol consumption and the amount of
revenue that would be raised from an optimal uniform tax on alcohol. Information on
the shape of the damage function, the total size of the externality, responsiveness of
consumers and the distribution of alcohol consumption is required.

4.1

Shape of the damage function

The externalities of alcohol consumption can be characterised as harm from acute
consumption (binge drinking) and harm from long-term drinking (chronic consumption).
Acute alcohol consumption leads to externalities through adverse health and
behavioural consequences. A large part of the tangible element of this externality can
be proxied by the cost of addition public services. At the extreme, health effects
include raised blood pressure, cardiac failure, stroke and foetal damage. Acute alcohol
consumption increases the risk of falls and accidents, can lead to violent or anti social
behaviour and is associated with adverse workplace outcomes. In Australia it is
estimated that half of alcohol related deaths result from the short-term effects of
drinking. As the incidence of casualties is greater among young adults, a high number
of life years are lost from fatal casualties.19
Further, the costs of acute alcohol
consumption dominate the estimates of external costs.20
The risk of adverse consequences increases with the amount consumed in a single
drinking session. However, even low to moderate levels of consumption increase the
risk of accidents significantly and can generate significant damage.21 As risks increase
with the frequency of consumption and the amount drunk per occasion it is reasonable
to assume that these risks increase with average consumption levels.
Long-term external effects are mainly health effects, being the additional cost of use of
public services.22
It is likely that the relationship between long-term alcohol
consumption and health damage is J shaped for the population, with low-moderate
levels of alcohol consumption conferring beneficial health effects on some consumers
and higher levels of long-term alcohol consumption causing health damage.
Long-term heavy consumption of alcohol increases the risk of cancer, liver damage,
pancreatitis, hypertension, cardiovascular disorders, brain damage and haemorrhagic
stroke.23 Long-term heavy consumption also results in adverse work place outcomes.24
It is generally the quantity drunk rather than the drink type that is important.25

19

National Health and Medical Research Council of Australia, Australian Drinking Guidelines (2000).

20

See page 15.

21

National Health and Medical Research Council of Australia, Australian Drinking Guidelines (2000).

22

There are also long term effects on family units that are arguably not internalised.

23

Thakker (1998), ILSI (1996) Doll et al (1994); Klatsky (1990,1995).

24

Harwood and Reichman (2000).

25

Doll et al (1994).
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Low or moderate levels of alcohol consumption can provide some health benefits in
terms of reducing the risk of ischaemic heart disease (CHD) and ischaemic stroke.26
The benefits flow from a regular pattern of drinking and are not gained through binge
drinking. Heavy drinking is likely to increase the risk of ischaemia relative to light
drinking and abstaining.27 Ischeamia is a major cause of illness in New Zealand. CHD
accounted for about 6369 (23%) deaths in 1997 and stokes accounted for 2566 deaths
in 1997, the majority (around 2000) of which were ischaemic.28
Although the protective effect of alcohol occurs at all ages, it is of little relevance for
younger age groups as these groups have little risk of ischaemia and the protective
effect is probably largely gained in the short-term.29 In 1997 84% of those who died
from CHD were aged over 64.30 The risk of ischaemia can be reduced through other
less risky and more cost effective mechanisms such as diet, exercise and taking
aspirin. The weight of opinion suggests that particular beverages are not more
beneficial than others, as health benefits come from the alcohol component.31
Studies differ on the point to which marginal benefits/costs are obtained from alcohol
consumption.
For those who are not at risk of ischaemia or who mainly binge drink, there is no
external benefit from alcohol consumption and heavy and binge drinking will confer net
external costs. Expected damage will be an increasing function of average alcohol
consumption.
For those at risk of ischaemia who drink regularly, it is reasonable to assume that
significant marginal benefits accrue up to an average of about 2 drinks per day and that
net marginal benefits accrue up to an average of one drink per day. Consumption up
to about two drinks per day is likely to incur a net external benefit. Consumption past
this level is likely to incur net external costs. Past one drink per day, net external
damage is likely to increase with average alcohol consumption. 32

4.2

Total Value of Externality

The externalities of alcohol consumption include tangible and intangible costs. Devlin
et al (1997) have estimated the direct cost of the resource use associated with alcohol
consumption. These estimates can be used as a proxy for the value of the tangible
external costs. As discussed, as quantification is difficult for externalities that do not
have observable monetary values this paper does not include an estimate of all
possible externalities. Instead this paper uses the Devlin et al estimate as an estimate
of the minimum plausible bound of the total externality, focusing on tangible costs.

26

Klastky, Doll (1997), Wald and Law (1999).

27

McElduff and Dobson (1997), Kauhanan et al (1997).

28

New Zeland Health Information Service (1997). CHD was the second largest cause of death.

29

Klasky (1990), Doll (1997).

30 New Zeland Health Information Service (1997).
31

Rimm et al (1996),Doll (1997), Klatsky et al (1990, 1997), Law & Wald (1999). Alcohol may also reduce the risk of

non-insulin dependent diabetes and gallstones, although the evidence is unclear, Thakker (1998).
32 Verschuren (1993), Rimm et al (1991), Poikolainen (1994).
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The Devlin et al (1997) estimate calculates the net social cost of alcohol consumption
in New Zealand in $1991. The external costs estimated were mainly fiscal costs,
being: hospital resources, ACC, Ministry of Transport, police, penal institutions,
community sentencing, periodic sentencing and court costs. The social costs of lost
production were also estimated.
The health costs estimated were the health care resource use from alcohol related
injury and illness. It was assumed alcohol abusers did not use more primary health
care resources or require more pharmaceutical products. ACC expenditure was
estimated both including ($56 million) and excluding ($29 million) payments for noneconomic loss - compensation for impairment, pain and suffering, mental suffering,
disfigurement, loss of capacity to enjoy life and other points of significance. Much of
the payment for non-economic loss would accrue to the drinker and thus be internal.
For this reason only 50% of this cost is included in the upper range of the estimate of
external costs.
Production losses calculated arose from: excess unemployment of drinkers, reduced
efficiency of drinkers, excess sick leave and absenteeism, premature death of drinkers
and losses due to incarcerations. Over 85% of these costs come from excess
unemployment and reduced efficiency. Assume that 5% of these costs are external
and that most of the cost is borne by the individual, e.g through lower wages. A
conservative assumption is used as this paper seeks to estimate the minimum
plausible bound of the externality. The estimated range for external and internal
production costs was $703,583,000-$3,389,005,000. This is large in relation to the
estimated range for health care and justice service costs ($345,194,000$592,858,000), thus the conservative assumption does materially alter the results.
The estimate of the external cost of use of public services will overestimate the external
costs of alcohol consumption to the extent that cost recovery was not taken into
account. However, as not all the costs of alcohol consumption are estimated this is a
conservative estimate.
Significant external costs not included in this estimate include: the costs resulting from
property damage that cannot be recouped through the court system; the cost to the
government of care for victims of alcohol related incidents, such as the care of children
of alcoholics; the cost of third party loss of life and injury from alcohol related incidents
that were not compensated through ACC and the costs of alcohol damage to the
foetus. The Land Transport Safety Authority reports that for 1999 drunk drivers were
responsible for killing 40 of their own passengers and 18 other drivers, passengers,
cyclists and pedestrians.33
The following table presents the costs as estimated by Devlin et al:

33 www.ltsa.govt.nz/research/drink
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Table 1: The External Costs of Alcohol Consumption
Externality

Cost ($000)

Hospital resources
ACC

70,243
28,970 – 42,659

Ministry of transport
Police

10,617
141,687 – 281,578

Penal institutions

34,071 – 74,845

Community sentencing

2,714 – 4,921

Periodic sentencing

12,669 –23,376

Court costs

40,216 – 94,300

Production

35,180 – 169,450

Incorporating the above assumptions, the Devlin et al estimate puts the external
tangible costs at $376 - $772 million per year ($1991). The range results from using
different assumptions as to the alcohol attribution factor for criminal activity (.29-.68)
which was used to calculate production losses due to incarceration and the costs
associated with the criminal justice system; the use of different discount rates in
calculating production losses (5%-10%) from the premature death of abusers; the use
of different excess unemployment rates used to calculate production losses from the
excess unemployment of abusers (10%-30%) and the inclusion of non-economic costs
associated with ACC.
The external costs are dominated by the costs of the police and the criminal justice
system. Even under the conservative assumption of the role of alcohol in criminal
offending these costs make up around 65% of costs. Further, the cost of accidental
falls and road traffic fatalities make up around 47% of the cost of hospital treatment.34
This suggests that acute alcohol consumption gives rise to significant costs.
The external benefits estimated by Devlin et al include the reduced risk of: coronary
heart disease, cardiac dysrhythmias, heart failure, cholelithiasis and the production
losses averted due to the beneficial effect of alcohol on health. The reduced use of
hospital services due to these benefits was estimated to be $27 million. As the
incidence of fatal ischaemic stroke is about one third of the incidence of fatal CHD, I
estimate the hospital resource savings from the reduced risk of ischaemic stroke would
be around $8 million per year. External production losses averted due to the reduced
incidence of CHD, assuming 5% of the production cost is external, are between $1.3
and $1.9 million. Thus the estimate of the external benefit is $36 - $37 million per year.
The external benefits of alcohol consumption are small relative to the external costs.35
These estimates suggest that the net external cost of alcohol consumption is large,
being significantly more than $340 million annually ($1991) and most likely more than
$735 million annually ($1991). This is $385 million - $831 million ($1999).

34 These incidents also impose further costs on employers and on ACC.
35 Devlin et al (No 9713).
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4.3

Consumption Patterns

The distribution of alcohol consumption is highly skewed. A small number of people
consume very large amounts of alcohol. The vast majority of drinkers consume a
relatively small average volume of alcohol. The 1995 National Survey of drinking in
New Zealand estimated that the top 5% of drinkers consumed 34% of the alcohol, the
top 10% of drinkers consumed 49% of the alcohol, the top 25% of drinkers consumed
74% of the alcohol and the top 50% of drinkers consumed 93% of the alcohol.
This distribution of alcohol consumption implies that a small percentage of consumers
generate externalities related to adverse long-term health effects. However the costs
of binge drinking, rather than the costs resulting from long-term alcohol use, make up
the major portion of external costs. The National Survey indicated that a significant
portion of alcohol is consumed in single sittings. The survey asked males how
frequently they consumed six or more 15 ml drinks in a drinking session and females
how often they consumed four or more 15ml drinks in a drinking session.36 For males,
41% said at least monthly and 21% at least weekly. For females, 22% said at least
monthly and 8% at least weekly. This implies that a large number of consumers
consume alcohol in a way that carries a significant risk of generating external costs.

4.4

The Rate of the Uniform Excise

We can use information on the incidence of damage from alcohol and the distribution of
alcohol consumption to make inferences about the relationship between the total
externality and the amount of revenue that would be raised by an optimal uniform tax in
the case of alcohol.
Consider figure 3 in the case of alcohol. As illustrated, the expected external costs of
alcohol increase with the average level of consumption for both long term and acute
consumption.37 The optimal uniform tax has been imposed on units of alcohol (dotted
line).
Assuming elasticities are roughly equal across consumers at different
consumption levels38, heavy drinkers will have a higher weighting in the optimal uniform
tax.39 This will increase the tax relative to the situation of equal weighting. Consumers
have the same marginal externality function but different demand curves.

36 A 750 ml bottle of wine that is 10% alcohol by volume would contain 5 15 ml drinks.
37 I have assumed that the expected external damage from acute consumption increases with the amount per sitting and

frequency of consumption, thus for a given individual expected externalities increase with average consumption levels. This
assumption will not hold in all cases, as moderate levels of consumption can cause significant damage in particular cases (such as
road crashes).
38

Edwards (1994) p119 suggests this is a conservative assumption as there is evidence that heavy drinkers are more responsive to price. This

means the absolute change in consumption in response to a price change increases with consumption levels.
39 As heavy drinkers have a higher initial consumption. This is appropriate as the absolute consumption of heavy drinkers will change more than
the absolute consumption of lighter drinkers if they have the same elasticity.
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Figure 3: Revenue and Externality
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For heavy drinkers the revenue gained from their consumption is likely to be less than
their externality. The number of heavy consumers is relatively small, given the skewed
nature of the distribution of alcohol consumption. However the externality they
generate and the revenue they pay is relatively large. For a number of binge drinkers
the revenue raised from their consumption will also be lower then the externality they
generate. The majority of consumers consume low average levels of alcohol. Thus for
most consumers the revenue collected will exceed the externality they impose. The
lower weighting of lighter consumers in the calculation of the optimal excise, all else
equal, will increase the excess of revenue over externality for lighter consumers and
decreases the excess of externality over revenue for heavy consumers.
Given that for the vast majority of consumers under an optimal uniform tax the revenue
collected from them will exceed the externality they generate it is reasonable to
assume that the revenue from the tax should be at least as much as the total
externality. If the revenue is around the same value as the externality consumers will
pay the social costs of their consumption “on average”. A small number of heavy
consumers will pay the highest tax per person but this will not be enough to cover the
externalities they create. Similarly a small number of acute drinkers will pay less in tax
than they generate as externalities. Lighter consumers will pay tax in excess of their
externality. However, this cost will be spread over a large number of people. The lack
of information makes it difficult to be more precise than this.
In 1999/00 the amount of revenue collected from the tax on alcohol was $580 million
($1999/00 including GST on the excise and the duty collected on imported alcohol).40
This is near the mid-point of the estimated bound of the external tangible costs of
alcohol ($608 million). Thus the current rate of excise tax can be justified on externality
grounds. As total external costs include a number of other intangible costs the total
external costs are likely to be significantly more than the revenue collected. A case to
increase the excise would need to show that these costs are significant and that tax
was the best tool to address these costs.

40 Budget Economic and Fiscal Update (2000)
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Conclusion
This paper has considered the case for government intervention in the case of
externalities and, in particular, in the case of alcohol externalities.
The paper assesses various mechanisms to address externalities. These mechanisms
are institutional solutions, trade in rights to generate externalities, regulatory measures
and Pigouvian taxes. The paper assesses these tools in the case of alcohol and
concludes that institutional, trade and regulatory solutions are limited in their ability to
address the externalities of alcohol.
A specific tax can be justified in the case of alcohol. The externalities are large and
there is sufficient information on which to base a tax. Given the information constraints
the specific tax must be applied uniformly across a range of units of consumption,
rather than to particular individuals. Where an optimal uniform tax is imposed it is
reasonable to assume that the amount of revenue collected by the government would
be at least as large as the total externality.
In 1999/00 the amount of revenue collected from the tax on alcohol was $580 million.
This is near the mid-point of the estimated bound of the external tangible costs of
alcohol ($608 million). Thus the current rate of excise tax can be justified on externality
grounds. As total external costs include a number of other intangible costs the total
external costs are likely to be significantly more than the revenue collected. A case to
increase the excise would need to show that these costs are significant and that tax
was the best tool to address these costs.
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