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Abstract
Governments are heavily involved in
many aspects of weed management, in-
cluding regulation, research, inspection,
quarantine and physical control. This
paper is a discussion of the rationales
and potential justifications for this in-
volvement in weed management. One
category of justifications is ‘market fail-
ure’, where co-ordinated or regulated ac-
tion generates greater net benefits than
unco-ordinated individual actions. Mar-
ket failure implies that government in-
volvement may lead to a better outcome
than that arising in a free market. Mar-
ket failure is discussed under the catego-
ries of externalities, public goods (non-
rival and non-price excludable), natural
monopoly and ignorance. Many exam-
ples where market failure occurs are de-
scribed, including spread of weeds from
farm to farm, from farm to environment
or from environment to farm; chemical
residues in food or the environment;
contamination of exports; chemical
spray drift; cultivation; biological con-
trol; herbicide resistance; and research.
It is emphasized that the existence of
market failure per se is not sufficient
justification for government involve-
ment since the costs of reducing market
failure may exceed the benefits. A sec-
ond motivation for government involve-
ment is to redistribute wealth. The lim-
ited capacity of economists to evaluate
the merits of a policy which redistrib-
utes wealth are acknowledged and dis-
cussed.

Introduction
The literature on the economics of weed
control has grown rapidly in recent years.
There have been many studies of the costs
and benefits of publicly co-ordinated
weed control programs. Most are based
on the benefits of weed control to farmers
(e.g. Marsden et al. 1980, Cullen 1984,
Pannell 1984, Vere and Campbell 1984,
Pannell and Panetta 1986, Auld et al. 1987,
Denne 1988) but some also consider ben-
efits to consumers of agricultural prod-
ucts (e.g. Vere et al. 1980, Edwards and
Freebairn 1982). In most of these studies
there is little consideration of the cir-
cumstances in which government co-
ordination of weed control is preferable
to leaving control decisions to the private
sector. There seems to be limited recogni-
tion that just because net benefits of weed

control can be identified, it doesn’t neces-
sarily mean that it should be up to gov-
ernment to generate those benefits.

The concept of ‘market failure’ is cen-
tral to this issue. Economic theory indi-
cates that in the absence of market failure,
intervention by governments in human
affairs is likely to reduce economic effi-
ciency. Previous authors to address the
issue of market failure in weed manage-
ment include Menz and Auld (1977),
Lumley (1986) and Pannell (1988). The is-
sues are very similar for pest and disease
control (e.g. Headley and Lewis 1967,
Langham and Edwards 1969, Edwards
et al. 1970, Southwood and Norton 1973).
The objectives of this paper are to increase
understanding and awareness of the issue
of market failure in weed management
and to provide a more detailed discussion
of examples of market failure than has
previously been available. The paper is
not concerned with the methodology of
cost-benefit analysis; for that refer to
Gittinger (1982), Auld et al. (1987) or
Mumford and Norton (1987).

The paper includes an outline of the dif-
ferent kinds of market failure and a dis-
cussion of their relevance to the issue of
government involvementA in weed man-
agement. In the second section many ex-
amples of market failure relating to
weeds are described. Governments are
also concerned with distributional fair-
ness and this will be discussed in relation
to possible community attitudes to what
is considered fair.

Market failure and the justification
for government involvement
Why not leave weed control to the people
on whose properties the weeds occur?
Most economists consider that there are
two potential grounds for government in-
tervention in human affairs: to overcome
severe market failure and to redistribute
wealth. Broadly, these two justifications
relate to efficiency and fairness respec-
tively. An attempt to overcome market
failure is aimed at ensuring the efficient
operation of the economy (maximizing
total economic welfare) whereas redistri-
bution activities are attempts to ensure
equitable outcomes for all groups in the
economy (achieving a fair distribution of
the wealth).

Economic theory has contributed little
to society’s view of what constitutes

fairness, but a lot to our understanding of
efficiency. In particular economists argue
that in a competitive market economy, the
most efficient outcomes occur when the
government sits back and watches. It also
says that where there is market failure,
this conclusion may break down. The dif-
ferent types of market failure will be out-
lined below. Before that, consider the
qualification in the second last sentence;
why only ‘may’ instead of ‘will’?

The mere existence of market failure is
not a sufficient justification for govern-
ment involvement. The failure has to be
great enough to offset the direct cost of
involvement and the risk of ‘government
failure’B. The cost of government involve-
ment includes the administrative cost of
collecting, holding, distributing and
spending tax payers’ money. For Aus-
tralia this cost has been estimated as be-
ing of the order of $0.40 per dollar of gov-
ernment expenditure on programs
(Findlay and Jones 1982). In other words,
to spend $1.00, the government has to col-
lect $1.40. For this to be efficient, the gov-
ernment’s use of the money would have
to be substantially more productive than
the tax payer’s.

As well as the issue of whether any
Government involvement is justified,
there is also the issue of the optimal level
of involvement—the level of Government
expenditure which maximizes benefits to
society. This depends on the biological,
technical and economic characteristics of
each case and can be very difficult to de-
termine.

Types of market failure
There are four types of market failure:
public goods, externalities, natural mo-
nopolies and ignorance or uncertainty. Of
these, the first two are of greatest rel-
evance to weeds. The information here is
presented in greater detail in most texts
on environmental or resource economics
(e.g. Randall 1981, Pearce and Turner
1990).

Public goods
There are two broad types of public good:
non-rival and non-price excludable
(Randall 1981). In each case the economic
problem is that in a free market the good
is produced at a lower level than would
be socially optimal.
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Footnotes
A ‘Government involvement’ is used
throughout the paper in a very general
sense to denote any form of government
activity related to weeds, including regu-
lation, research, inspection, quarantine
and physical control.
B That is, the risk that even with the best of
intentions, government will formulate
laws or undertake measures which are
not in the best interests of society.
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Non-rival goods. For a non-rival good,
consumption by one person does not re-
duce the quantity or quality available to
others. An accurate weather forecast is an
example. The fact that one farmer benefits
from (i.e. ‘consumes’) the forecast does
not reduce the benefit attained by other
farmersC.

The reason a non-rival good results in
market failure is that there is no cost of
providing the non-rival good to an addi-
tional consumer (the marginal cost equals
zero), so from a social point of view, the
optimal price to charge all consumers is
zeroD. At any price above zero there will
be consumers who would have con-
sumed the service if it were free but who
now choose not to do so. A non-zero price
thus excludes some people who could
have had a benefit at no cost to society.
One possible response is for the govern-
ment to force private firms to charge a
zero price, but if they do this, the private
sector will choose not to provide the good
at all. Other possible government re-
sponses include providing the good
themselves as a free public service, or al-
lowing the private sector to charge a non-
zero price in order to ensure provision of
the good (and tolerating the losses caused
by the positive price).
Non-price excludable goods. A non-
price excludable good is one which
consumers cannot be prevented from
consuming, leading to problems of
‘free-riders’, under-provision or over-
exploitation. Because consumers have ac-
cess to the good without constraint, the
provider of the good is unable to charge a
fee for access. In the case of a good which
must be produced by human activity (e.g.
national defence), the result in under-
provision or non-provision of the good in
a free market. In the case of a good which
exists even without human activity (e.g. a
natural resource such as a fishery), the re-
sult of non-price excludability is over-
exploitation of the good.

Non-price excludable goods can often
be considered a problem of poorly de-
fined property rights. If a private firm
was able to assert and enforce a right to
exclude people who did not pay for the
good or service, it would be possible for
the private sector to charge a price and
consequently to efficiently provide the
good or service. The assignment and en-
forcement of property rights also gives
the holders of the rights an incentive to
preserve the resources on which the rights
depend.

Note that a good can be both non-rival
and non-price excludable (e.g. free-to-air
television). Note also that being non-price
excludable is not necessarily an intrinsic
characteristic of the good. A good may be
non-price excludable in one time or place
but price excludable in another, depend-
ing on the laws in place. For example,

some fisheries in Australia are open-
access while others are subject to quotas.
The tuna fishing industry in Australia has
recently undergone a phase of quota in-
troduction. Previously it was more or less
open-access, leading to over-exploitation
of stocks. In this case, the non-price ex-
cludable good was a right (to fish) rather
than a physical product (the fish), and
rights are subject to change if the law is
changed. By contrast, non-rival goods
cannot be converted into rival goods by a
change of law; they are intrinsically non-
rival. Note that not all goods which are
non-price excludable can be converted to
price excludable goods by a change of
law, as we shall see when we examine ex-
amples related to weeds.

Although the problems of non-rival
and non-price excludable goods both re-
late to zero prices, there is an important
difference. For non-price excludable
goods, the problem is that it is not possi-
ble for a private firm to charge consumers
for the good, whereas for non-rival
goods, it is not socially desirable for firms
to charge a fee, even if they can.

Externalities
An externality occurs when an activity
undertaken by an individual has side-
effects on others which are not taken into
consideration by the first individual.
There are two types of externality: nega-
tive and positive (also called external
costs and external benefits).

For example, suppose pollution is gen-
erated as a side effect of an economic ac-
tivity. In a free market, a negative exter-
nality such as this pollution is a problem
because the level of the activity chosen by
the polluter is too great from a social
point of view (in the sense that there ex-
ists the potential to improve the welfare
of both the polluter and the sufferer). If
the external costs could be factored into
the polluter’s business decision, the pol-
luting activity would not be undertaken
or would be undertaken at a lower level.
In the absence of regulation or some form
of government imposed incentive, pollut-
ers generate more pollution than is so-
cially desirable because they do not con-
sider the costs it imposes on others.

A positive externality is also a problem,
but this time because the level of the ac-
tivity too low. For example, if planting
trees on a farm has a side effect of lower-
ing salinity on neighbouring farms, the
level of tree planting is likely to be lower
than would be socially optimal.

Economists’ classic prescription for ex-
ternalities is to ‘internalize’ them; that is,
to create a market in the externality so that
price incentives can operate or to use
taxes or incentive payments to cause the
instigator of the costs or benefits to factor
them into their own decision making.
Government responses to externality

problems may also include direct regula-
tion setting maximum or minimum levels
of production of the externality, negotia-
tion, and use of peer pressure.

Externalities and public goods are inter-
related to some extent. Randall (1981) ar-
gues the externalities are not an economic
problem unless they also have non-rival
or non-price excludable characteristics.
For example, an individual who over-
exploits a non-price excludable resource
causes a negative externality to others
through damage to the resource stocks,
but it is the non-price excludability which
allows the problem to occur.

Natural monopoly
A natural monopoly occurs in an indus-
try with very high fixed costs and/or very
low costs of provision at the margin (e.g.
railways). Where a monopoly exists, it
has an incentive to exploit its exclusive
provision of a good by restricting supply
and increasing the sale price to the detri-
ment of consumers. Economists often rec-
ommend that monopolies be regulated to
prevent such practices. However in the
case of natural monopolies, such regula-
tions can be counter-productive, resulting
in non-provision of the good. In such
cases, enforcing low sale prices may mean
that the monopoly firm is unable to cover
its fixed costs and so will shut down. The
most common government responses to
this situation are to take on responsibility
for provision of the good or to allow the
monopolist to charge a price which is
higher than their marginal cost.

Ignorance or uncertainty
Individuals sometimes behave in a so-
cially undesirable way simply through
ignorance. The ignorance may be over
damage that they are unwittingly causing
to others (e.g. through spray drift) or over
matters which affect them personally.
Where governments feel that they have
better information than the individuals
they may choose to provide that informa-
tion as a public service (Lichtenberg and
Zilberman 1986). Examples include pub-
lic education programs on health, law,
pollution and safety.

C A possible exception would be where a
change in the level of production by one
farmer affects the price received by an-
other farmer. However this is not a con-
cern here because it is not ‘Pareto rel-
evant’ meaning that there is no scope for
government involvement to yield benefits
in the aggregate (Randall, 1981).
D In cases where the good is imperfectly
non-rival, so that there is a small marginal
cost to society from an additional con-
sumer, the optimal price is that marginal
cost.

Footnotes
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Table 1. Summary of market failures relevant to weeds

Description Types of market Potential government
failure responses

1. Farm-farm weed External cost to Legislation requiring control.
spread. farmers. Coordinate control programme.
Control which Benefits non-rival and Directly conduct control.
prevents spread. non-price excludable. Quarantine services.

2. Farm-environment External cost to As for 1.
weed spread. the public.
Control which Benefits non-rival and
prevents spread. non-price excludable.

3. Environment-farm External cost to Directly conduct control.
weed spread farmers.

4. Chemical residues External cost to Constraints on herbicide use.
in food. the public. Inspections and testing services.
Prevention of Benefits non-rival and
chemical residues. non-price excludable.

5. Chemical residues External cost to Legal constraints on herbicide
in environment. the public. use.
Prevention of Benefits non-rival and
chemical residues. non-price excludable.

6. Contamination of External cost to Legal constraints on levels of
exports. farmers. contamination.
Prevention of Benefits non-rival and Inspection and testing services.
contamination. non-price excludable.

7. Chemical spray External cost to Legal constraints on herbicide
drift. farmers or the public. use.
Prevention of Benefits to the public
drift. non-rival and non-price

excludable.

8. Cultivation. External cost to Extension to promote low tillage
farmers or the public. systems.

Prevention of Benefits non-rival and Legal constraints on tillage.
erosion. non-price excludable.

9. Biological control. Benefits non-rival and Public funding of research,
non-price excludable. testing and release.

10.Herbicide resistance. Ignorance. Public extension and education.
External cost to Legal constraints on movement
farmers from spread. of resistant weed seeds.

11.Research and Benefits non-rival and Public funding of R&E.
extension. non-price excludable. Patents.

Ignorance. Plant variety rights.
Natural monopoly.

Examples of market failure relevant
to weeds
In many cases of government involve-
ment in weed management, it is possible
to identify a market failure which has
prompted the government to get involved
(Table 1). It is notable that in most cases
where co-ordinated action would prevent
some external costs, the benefits of such
action are non-rival and/or non-price ex-
cludable. This is a primary reason why
solutions to these externality problems do
not arise in a free market. The following
discussion expands on the issues raised in
this table.

1. Spread from farm to farm
Suppose that farmer A has a particular
weed on his or her property but farmer B
does not. If A controls the weed, A will
benefit through higher production, but B
will also benefit through a reduced risk of
the weed spreading and infested farm B.

Control of the weed generates benefits
to B and probably other farmers which
are non-rival and non-price excludable.
The fact that one farmer benefits from the
control by farmer A does not reduce the
benefits obtained by another farmer (i.e.
non-rivalry). Also it is impossible to ex-
clude one farm from the benefits because
to do so puts at risk the benefits of the
other farms. This is an example where
non-price excludability is an intrinsic
characteristic of the good (unlike the ear-
lier example of access to a fishery). With
some of the benefits of weed control be-
ing both non-rival and non-price exclud-
able, the level of control undertaken with-
out some sort of government involvement
may be insufficient from a global point of
view.

One potential solution to the problem
would be for farmer B to pay A for under-
taking a higher level of control than oth-
erwise intended (thus internalizing the
problem since all benefits and costs be-
come internal to the control decisions of
farmer A). In practice, however, B is un-
able to identify the (potentially many)
sources of the weed. They might pay A to
undertake extra controls but then get in-
fested from farm C. Governments, there-
fore, commonly resort to the strategies
listed in Table 1.

The current distribution of a weed is
very important in determining whether
further spread imposes a substantial ex-
ternal cost. For example, in Australia wild
oats is a very serious weed of crops, but
because it is already present throughout
all agricultural regions, it is not declared
as noxious. The control problem is one for
individual growers to make, taking into
account their own benefits and costs. Any
benefits to neighbours are minimal be-
cause they and their other neighbours
already have the weed. By contrast, ag-
gregate losses from skeleton weed in

Western Australia are tiny, but it is sub-
ject to an intensive government co-
ordinated control programme. The differ-
ence is that there are judged to be substan-
tial external costs from failure to control
the weed due to its high potential for
spread. Quarantine services are favoured
by this argument since they apply to
weeds for which the potential for spread
is at its maximum.

The non-excludable nature of the ben-
efits from prevention of weed spread or
re-invasion is a commonly cited justifica-
tion for government involvement in weed
control (e.g. Auld et al. 1978, 1982, 1987,
Menz and Auld 1977, Menz et al. 1980).
Externalities from spread of insect pests
have been considered in a theoretical
model by Regev et al. (1976).

2. Spread from farms or towns into
native environments
This problem is similar to that of farm-to-
farm spread except that there is no private
owner of the threatened land. The benefit
of weed control which prevents spread to
native environments is the value which
society places on the lower level of weed
infestation in the environment. The ben-
eficiaries are all members of society who
care about the state of the relevant envi-
ronment. The benefit is non-price exclud-
able and non-rival.

3. Spread from environment to farms
If the Government does not control weeds
on public lands, the weeds can easily
spread onto neighbouring farm land, pro-
ducing an external cost. The problem is
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amplified relative to farm-to-farm spread
because on much public land, govern-
ment agencies have no incentive to con-
trol weeds other than for the benefit of
their neighbours. This is especially true
on land which is not valued for its intrin-
sic wilderness value.

The benefits of preventing environ-
ment-to-farm spread are partly price ex-
cludable as some of the beneficiaries are
clearly identifiable as the immediate
neighbours to the public land. However,
there are external costs from risks of fur-
ther spread in the longer term.

4. Chemical residues in food
In general chemical residues are more of
a problem for insecticides which are usu-
ally more persistent and more toxic to
humans. The issue of negative externali-
ties through effects on human health has
been widely discussed for pesticides (e.g.
Antle and Capalbo 1986, Langham et al.
1972, Lichtenberg and Zilberman 1986,
Willey 1986) but hardly mentioned in the
weed economics literature. Nevertheless,
the potential for a problem with herbicide
residues exists. If the risk to health were
accurately reflected in the prices consum-
ers pay for food, then the problem would
have been internalized and no govern-
ment action would be necessary. In most
cases, however, consumers are unaware
of which chemicals have been used, how
much residues remain, and what the im-
pact of those residues will be. This is an
externality problem because the farmer
making a decision to use a chemical based
on financial returns is not factoring in the
potential health effects to others.

Government responses to this problem
include constraints on chemical use such
as maximum residue limits, maximum
doses, withholding periods (Pannell 1989)
and the creation of inspection and testing
services. Such services are partly rival. If
a particular batch of food is inspected,
this uses up some capacity to test another
batch. However if inspections are made of
random batches of food, the mere exist-
ence of an inspection service has some ef-
fect on all food production, including
those which are not inspected. These ben-
efits are non-price excludable and non-
rival.

There have been several studies of the
effects of herbicide or pesticide bans (for
health reasons) on economic welfare of
farmers and/or consumers (e.g. Casey
and Lacewell 1973, Pimentel and Shoe-
maker 1974, Cashman et al. 1981, Fox
1987, Lichtenberg et al. 1988).

5. Chemical residues in soil or
environment
If herbicide residues in the soil reduce ag-
ricultural productivity on that same soil
in later years, this is not a problem of mar-
ket failure. For example, if a persistent

herbicide, such as a sulphonyl urea, is ap-
plied to a crop, there is likely to be a very
low plant density in any self-regenerating
pasture the following year. The reason
that this is not a case of market failure
(and thus is not a potential justification
for government involvement) is that all
the costs and benefits of applying the her-
bicide are captured by the same farmer.
The farmer can choose a less persistent
herbicide or can accept lower weed con-
trol in the crop if desired, depending on
the trade off between benefits of a higher
crop yield and costs of lower pasture pro-
duction (e.g. Abadi Ghadim and Pannell
1991). In other words, the problem is fully
internalized.

However an externality may arise
through death of natural flora or fauna if
herbicides enter the environment. The ex-
ternal cost would be the value which in-
dividuals in society place on the damage
caused to the environment. Government
responses may include legislative con-
straints on particular herbicides in or near
susceptible environments. On the other
hand, the effect of the herbicides on the
ecosystem needs to be compared to the
effects of the weeds themselves.

6. Contamination of exports
Contamination of exported agricultural
products with either weed seeds or
chemical residues may damage the repu-
tation of the nation as a whole as an ex-
porter of the product. This would reduce
prices received by all producers in this
country, resulting in an external cost to all
producers who did not sell contaminated
produce. The externality arises because
no individual producer considers the
losses to others that would result from
contamination of the individual’s pro-
duce. Of course there is some incentive
for individuals to take care to prevent
contamination, because their own sale
price would be reduced if contamination
is discovered. However if they also con-
sidered the losses to others, the incentive
to prevent contamination would be much
greater.

This externality has been put forward
as a justification for export inspection
services (e.g. Sieper 1982). In Australia the
Government imposes extremely tight
control over the quality of exporters’
products, especially food products. Laws
on the quality of exports are supported
and enforced by government institutions
which inspect, test and administer the
system.

Such services are actually public goods,
since the benefits of protecting the repu-
tation of our exports are non-rival and
partly non-price excludable. The non-
price excludability means that it would be
impossible for a private business in a free
market to capture the benefits of its serv-
ices, and the non-rivalry means that it

would not be socially desirable for it to do
so even if it could.

7. Chemical spray drift
Chemical drift is another case of external-
ity due to movement. To some extent this
is a health issue, especially in rural areas
where some people are very concerned
about drift from surrounding farms.
These concerns have been fuelled by
medical evidence of unusually high inci-
dence of otherwise rare diseases in some
rural towns. Whether herbicides are im-
plicated in this is not clear. The most com-
mon government response to these con-
cerns has been to constrain use of particu-
lar chemicals (usually insecticides) or ap-
plication methods (e.g. aerial spraying).

Another externality resulting from
spray drift is damage to nearby crops.
This has been addressed, for example, by
legislative constraints on use of phenoxy
herbicides in the vicinity of highly sensi-
tive species such as tomatoes and grapes.
Note that if the damaged crop is owned
by the farmer who does the spraying,
there is not an externality problem; the
farmer can weigh up all of the costs and
benefits. However if the spray crosses
boundaries and damages the crops of an-
other farmer, an external cost occurs.

8. Cultivation
There are several potential external costs
resulting from cultivation undertaken to
kill weeds. The resulting change in soil
structure results in increased risk of wind
erosion with private costs of lower agri-
cultural productivity on the cultivated
land and public costs of buried fences,
blocked roads, and air contamination in
towns or cities. Only the public costs
would potentially warrant a government
response. Cultivation may also promote
water erosion with externalities from silt
entering rivers.

On the other hand there may be posi-
tive externalities from cultivation since it
kills weeds, reducing the risk of weed
spread to neighbours or to the environ-
ment. To the extent that cultivation sub-
stitutes for herbicides, it also reduces any
negative externalities from herbicide use.

Governments in Australia appear to
put greater emphasis on the negative ex-
ternalities of cultivation than those of her-
bicide use as governments actively sup-
port use of herbicides in place of tillage
(so-called minimum tillage systems) in
their extension and research. These are
the main types of government involve-
ment in this area. The option of legal con-
straints on cultivation practices has not
been employed directly. There are, how-
ever, legal constraints on further clearing
of land which may be partly motivated by
a wish to reduce erosion when the land is
cultivated.
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9. Biological control
Notable examples of biological control of
weeds in Australia include agents for con-
trol of skeleton weed (Marsden et al.
1980), prickly pear and Patterson’s curse
(Tisdell 1987). In each of these cases, the
control agent is one which can survive
and spread in the environment without
needing to be released by individual
farmers seeking to control the weeds. In
cases such as these, the biological control
agents are both non-rival (as the fact that
one farmer benefits from weed control
does not reduce the benefit to others) and
non-price excludable (as it is impossible
to prevent the agent from infesting a par-
ticular farm). It is thus neither desirable
or possible for a private business to de-
velop and release the biological control
agents on a commercial basis. Each of the
examples given above was tested and re-
leased entirely by government sector sci-
entists.

However biological control is some-
times very much a private good. In the
United States there are some agents which
are effective against particular insect pests
but which do not survive in the environ-
ment. They have to be released in each
year when control is desired, in the same
way as a herbicide is applied more-or-less
every year. To the extent that these agents
do not migrate onto neighbours’ farms,
they are private goods which are both ri-
val and price excludable. Economists
would argue that such organisms should
not be provided freely to farmers in the
way that spreading biological control
agents are.

10. Herbicide resistance
The most dramatic recent development in
weed management in Australia has been
herbicide resistance in rye-grass and wild
oats. There are a number of aspects of the
resistance problem which may warrant
government involvement. They relate to
provision of information and prevention
of spread. There would be, however, no
valid basis for governments legislating to
constrain farmers use of herbicides for the
purpose of preventing or delaying resist-
ance on the farmer’s own land. From the
point of view of economic efficiency, the
farmer is in the best position to weigh up
the benefits and costs of different types of
herbicide use in their own particular cir-
cumstances. If they judge that the short-
term benefits of high herbicide use out-
weigh the long-term costs of resistance,
governments should not prohibit this be-
haviour.

The appropriate role for government in
this issue is in provision of information on
the risks and costs of herbicide resistance,
an area where governments throughout
Australia have rapidly become very
active. The market failure they are over-
coming here is in the area of ignorance.

Farmers might eventually obtain the in-
formation, but by then they would have
suffered substantial costs from resistance.
It is economically more efficient to facili-
tate farmers making informed judgments
prior to the development of resistance.

The other valid role for government is
in prevention of spread. This can occur
via wind-blown pollen or via movement
of seeds carrying the genes for resistance.
These seeds may be moved intentionally
(through sale of rye-grass seeds for sow-
ing as a pasture plant) or unintentionally
(e.g. through sale of grain or hay). In ei-
ther case there is a potential case for gov-
ernment involvement to reduce externali-
ties resulting from the spread.

11. Research and extension
The free provision of information on
weeds and weed management can over-
come market failure due either to unnec-
essary ignorance on the part of weed
managers or to the public-good nature of
information.

Information extended to farmers by
government departments is to a large ex-
tent non-rival and somewhat non-price
excludable. This is very relevant to gov-
ernment funding of research and exten-
sion. If a private organization is unable to
capture the benefits of its research they
will under-invest in research from a so-
cial point of view. Patents and plant vari-
ety rights are intended to make informa-
tion price excludable in order to provide
the private sector with incentives for in-
vestment in research. However these op-
erate imperfectly in their intended role,
and also have no impact on the non-rival
characteristic of information. There thus
remains a potential role for government
in overcoming public good problems re-
lating to information.

The example of herbicide resistance de-
scribed above is a case where govern-
ments attempt to overcome ignorance.
Reasons why the private sector may fail
to adequately provide the necessary infor-
mation include ignorance on their part
and a failure by farmers to recognize that
the information would be of value to
them and thus worth paying for. Most
economists would argue that the public
sector should not be involved in extend-
ing information which would otherwise
be extended by the private sector. This is
particularly the case for information which
is specific to a particular farm and thus is
not subject to public-good problems.

Arguably, research may also be an ex-
ample of a natural monopoly where a pri-
vate company could not afford to sell in-
formation at a price reflecting its marginal
cost of production. The infrastructure re-
quired for some types of research is sub-
stantial and there may be benefits from
maintaining a collection of different types
of expertise within a single organization.

This is likely to be beyond the capacity of
small research organizations.

Economists have devised a range of
techniques for overcoming different types
of market failure, based on economic in-
centives and clear definition of property
rights (Randall 1981, Pearce and Turner
1990). It is notable that none of these tech-
niques have been employed in addressing
market failure in Australian weed man-
agement. There is scope for further inves-
tigation of the feasibility of applying these
techniques to weeds.

Distributional issues
Suppose that the government is advised
that there will be major external costs if a
weed is allowed to spread, and so makes
a decision that it must be controlled. Who
should pay?
• The farmers whose properties are cur-

rently infested?
• Their near neighbours?
• All farmers in their region?
• All farmers in environments suitable

for the weed?
• All farmers?
• Tax payers?
• Consumers of the relevant farm prod-

ucts?
There is nothing in economic theory

which helps us to objectively evaluate the
relative merits of different distributions of
wealthE, although in practice redistribu-
tion is often one of the goals of govern-
ment policy and action. In these cases the
professional contribution of economists is
limited to:
• quantifying the distributional effects of

government action,
• quantifying the impacts of government

action on efficiency, and
• assessing the performance of the action

with regard to several rules of thumb
which attempt to capture (or perhaps
shape) community attitudes regarding
what is fair and equitable.
This section is a brief discussion of

some of these rules of thumb. Recently, a
commonly cited approach to distribu-
tional questions is the ‘user-pays princi-
ple’ under which the beneficiary of a good
or service should bear the costs of its pro-
vision. It is not a principle in the sense of a
scientific principle, but rather a view of
what is a fair thing. Ironically it has been
associated with the ideology tagged as
‘economic rationalism’, although there is
nothing in economic theory to favour it as
an approach to decisions on distributional
issues.

Footnote
E In fact, one of the most celebrated theo-
rems in economics, Arrow’s Impossibil-
ity Theorem, purports to prove that it
would be impossible for society to agree
on a method for judging the merits of dif-
ferent distributions.



136   Plant Protection Quarterly Vol.9(4)  1994

Another commonly cited system for
distributing costs is the ‘polluter-pays
principle’. It is notable that for several
prominent weed management issues, this
approach is in direct conflict with the
user-pays approach. For example, if a
farmer is legally prevented from spraying
a particular herbicide because of the risk
of damage to neighbours’ crops, the ben-
eficiaries (i.e. users) are the neighbours
while the polluter is the first farmer. The
two ‘principles’ have different implica-
tions about who should bear the cost of
preventing the damage.

A second example is the control of de-
clared noxious weeds. The current law in
Western Australia requires farmers to kill
noxious weeds at their own expense if
present on their properties. This is con-
sistent with ‘polluter pays’ as the weeds
would presumably have spread to ‘pol-
lute’ other farms. It is not consistent with
‘user pays’ since these farmers are not the
ones who will benefit from the reduction
in external costs. Of course they may
themselves benefit from the control, but
they would already have factored these
benefits into their own decisions on the
optimal level of expenditure on control.

There are further problems in trying to
rigorously implement either of these ap-
proaches. In cases of weed spread and the
like, it is often difficult to accurately iden-
tify the beneficiaries and polluters. The
‘user-pays’ approach would dictate that
farmers should pay in proportion to their
benefits from the control. The ‘polluter-
pays’ approach requires costs to be borne
in proportion to the level of pollution pro-
duced. For weed spread, each of these is
impossible in any practical sense, al-
though approximations are sometimes
feasible. For example, each wheat farmer
in Western Australia pays a levy of the
same size (regardless of the amount of
wheat they produce) to fund a contain-
ment programme for skeleton weed.
Farmer leaders argue that this is justified
on the basis that almost all wheat farmers
in the state benefit from the programme.

In their decisions about distributing
benefits and costs, governments may also
be influenced by a range of other consid-
erations, including political gain, parochi-
alism, the activities of lobby groups or a
wish to benefit particular groups due to a
perception that they are disadvantaged in
some way.

The market will also have an influence
on the distribution of wealth. For exam-
ple if farmers’ costs go up, they may or
may not be able to pass on the increase to
consumers, depending on how respon-
sive consumers are to price changes. If
they are too responsive, farmers lose
more than they gain by passing on the ex-
tra costs. Australian wheat farmers can-
not pass on increased costs as buyers can
easily purchase substitute products from

other sellers. In a free market, this distri-
bution of costs between farmers and con-
sumers is completely outside government
control as it depends entirely on the re-
sponsiveness of supply and demand to
price changes.

Concluding comments
There are many examples of market fail-
ure related to weeds. Consequently there
is a risk that a simple ‘small government’
philosophy may be detrimental to society
as a whole and to farmers in particular.
This is more the pity because it is often
the case that the cost of government ac-
tion need not be high. Often the problem
can be solved by legal changes, such as
constraints on herbicide use or movement
of weed seeds. These options are much
cheaper than that of the government actu-
ally undertaking the control.

On the other hand, it is important to
recognize that the mere existence of mar-
ket failure is not a sufficient justification
for government involvement. Justifica-
tion requires that the cost of the market
failure be great enough to offset the cost
of government involvement and the risk
of government failure.
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