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Monitoring changes in
economic–environmental
systems

A country can cut down its forests, erode its soils, pollute its
aquifers and hunt its wildlife and fisheries to extinction, but
its measured income is not affected as these assets disappear.
Impoverishment is taken for progress.1

National accounting statistics do not monitor the performance of
a country’s combined economy and environment. The national
accounts only record interactions between the economy and the
environment if they generate money incomes for people. Use and
degradation of natural resources which are available to all because
exclusion is too costly—such as fish stocks or the waste assimila-
tion capacity of streams—goes unmeasured despite the
dependence of the economy on natural resource inputs, waste
assimilation and ecological life support. However, suggested
‘green’ national accounting measures may not improve national
economic–environmental management. If we do not know how
the combined economy–environment works, a single number for
‘green’ national product provides no guidance for planners
attempting to avoid adverse environmental impacts of economic
growth.
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13.1 The neglect of natural resource depletion in national
accounting: Nauru

The Pacific Island nation of Nauru has one significant domestic source of
income: the phosphate rock derived from bird droppings that originally covered
almost all of the 21 square kilometre island. Most of the original deposits have
been mined and shipped to Australia and New Zealand for the manufacture of
phosphate fertilisers. Since independence in 1968, the export of phosphate rock
has earned native Nauruans, numbering about 8000 in 2004, an average
$60–70 million dollars per year, giving them annual incomes comparable to
those of Australians.2 Phosphate mining is expected to become uneconomic in
2006 or earlier. Nauruans’ incomes will then be determined by the returns from
phosphate-financed investments—including Australian and Japanese shares
and real estate such as Nauru House in Melbourne—together with income from
coconut products and the sale of off-shore banking licences and passports and
fishing rights. It is not just current income that is of concern, but also the level
of income that Nauru’s resources can sustain into the future.3

If Nauru were a private company, its managers would be subject
to clear signals about its economic circumstances and strong incentives to
maintain income flows into the future. The company accounts would ex-
plicitly recognise the exchange of one kind of asset for another—the acquisition
of off-shore investments in exchange for the depletion of phosphate
rock reserves. The market’s valuation of the company would depend on
the earning capacity of the respective assets exchanged. Suppose that the
company’s managers used most of the phosphate proceeds to support a lavish
lifestyle; the company’s market value would fall as its future earning capacity
was seen to decline. The decline in shareholders’ asset values would generate
pressure for improved asset management to maintain income flows.

The planner-managers of nation-states do not receive such clear perform-
ance signals. Almost all countries measure national economic outcomes using
the standardised definitions and national accounting procedures prescribed
by the United Nations. These measures fail to account for the depletion or
degradation of natural resources, such as mineral deposits, forests and previ-
ously unpolluted streams, all of which lower future resource productivity and
income-earning capacity. Until the recent decline of phosphate revenues,
Nauru’s official accounts would not have revealed that the nation was largely
living off a rapidly dwindling stock of naturally occurring capital. This
increased the risk that Nauruan government planners would pay insufficient
attention to an investment strategy designed to maintain their citizens’
incomes once mining ceases.4

13.2 National accounting and its limitations

The standard national accounting measures, used worldwide to assess
national economic performance, are gross national product (GNP) and gross
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domestic product (GDP). For the purposes of environmental monitoring,
GDP, which measures the value of the output of all resources located in the
country concerned, regardless of who owns those resources, is the more
appropriate measure. GNP measures the value of the output of all resources
owned by residents, wherever located. Nauru’s GDP values the output of the
island’s resources. Its GNP includes Nauruans’ earnings from local and
overseas assets. In Nauru’s case, the difference between GNP and GDP will
be large, due to the size of the overseas asset portfolio. For most countries,
the difference is small.

The national accounting concepts of GNP and GDP were designed to
provide economic managers with output and expenditure data for
short-term management of the national economy, to reduce unemployment
and inflation. In order to reduce national economic outcomes to a single
number, GDP calculations require aggregation across large numbers of
separate outputs produced in a national economy. This is achieved by
weighting quantities of goods and services by their relative market valu-
ations at some point in time. By confining measurement to goods and
services exchanged in markets, national accountants are able to measure
and compare the value of expenditures on marketed goods and services
produced in the economy, and the value of incomes earned from markets.
For the economy as a whole, these must be equal. This requirement enables
national accountants to check for consistency of the expenditure and
income data.

GDP is not a suitable measure of a country’s economic performance,
despite its common use for this purpose, because it omits depreciation
of created capital, such as buildings and equipment, and also the depletion of
natural capital that results from resource extraction and waste discharges.
Net domestic product (NDP), which is GDP minus the value of depreciation
of created capital, is a better performance measure, but it still omits depletion
of natural capital.

GDP per capita is even less satisfactory as an indicator of people’s
welfare or quality of life. GDP measures production, not the consumption of
goods and enjoyment of non-marketed natural amenities that are the basis
for a good life. GDP also leaves out the negative values of congestion, pol-
lution and other side effects of production and consumption which reduce
people’s quality of life. Further, as an aggregate measure, GDP per capita
ignores the distribution of personal incomes. It makes no distinction
between the welfare of people in countries with similar average incomes but
very different income distributions (e.g. an inequitable oil-rich nation and
Australia). GDP fails to record beneficial activities that are not marketed,
such as voluntary rubbish clean-ups and unpaid domestic work. Non-
marketed government services are valued according to their cost of
production, rather than their benefits for people. GDP also ignores the
welfare benefits associated with increased personal leisure time in an
increasingly productive economy.
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13.3 National accounting and changes in
economic–environmental systems

Nauru is an extreme case of dependence on a non-renewable natural
resource. The omission of changes in natural resource stocks in conventional
national accounting is less serious in a rich country such as Australia, where
the major natural resource-dependent sectors—mining, agriculture, fishing
and forestry—account for less than 10 per cent of GDP. However, the discus-
sion of Nauru focuses on only one of the four ways in which the economy
and the environment interact: natural resources used in production.
Remember, from Figure 4.1, that the environment makes four types of contri-
butions to the economy and to people. They are:

1 natural resource inputs (e.g. coal, timber);
2 waste assimilation (e.g. biological breakdown of wastes in streams);
3 natural amenities enjoyed by people (e.g. the Great Barrier Reef);
4 life support services of ecosystems (e.g. soil stabilisation, water

circulation).

Comprehensive monitoring of the performance of a country’s combined
economic–environmental system needs to take account of more than just
human use of environmental assets. Some exhaustible natural resources can
be recycled and reused. Living renewable resources can be replenished, by
natural increase or by human investments in reproduction, pest and disease
control, pollution control and so on. Also, planners need to know the magni-
tudes of stocks of environmental assets, to help determine whether the
particular asset is relatively scarce or abundant. However, economists
commonly ignore the effects of economic activity on the environment’s waste
assimilation, amenity and life support capacities, in effect assuming that these
services are freely available at levels that exceed any possible human demands
for them.5

Figure 13.1, a more elaborate version of Figure 4.1, attempts to take
account of the relationships just described, except natural increase and
magnitudes of stocks. It depicts, as simply as possible, the nature of the
economic–environmental system that we need to monitor if we wish to
predict impacts of economic changes upon the environment, and of environ-
mental changes upon the economy. The dashed lines indicate possibilities for
investments in substitutes for environmental services.

The reader may protest that Figure 13.1 is complex. That is the point of
including it. Any attempt to monitor changes in economic–environmental
systems is going to be complicated and difficult; recall the discussion of
system complexity in Section 4.5.

As in Figure 4.1, the largest box in Figure 12.1 represents the environ-
ment. The economy, contained in and dependent on the environment, is
represented by the intermediate-sized box in the lower portion of the figure.
Natural increases in stocks of natural resource inputs, waste assimilation
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capacity, amenities and life support services are not shown. We can divide the
interactions depicted in Figure 12.1, represented by numbered arrows, into
two main categories and four subcategories:

1 Intra-economy interactions These are wholly contained within the
economy box. They include exchanges of goods and resources between
consuming households and producers (1 and 2 in Figure 12.1), invest-
ment in created capital, for example machinery and education (3), use of
the services of capital in production (4), and recycling of wastes (5).

2 Economy–environment interactions:
a Natural input extraction and conservation Along with the use of

natural inputs (6), there are investments to conserve or augment
natural resource stocks, for example insulating buildings against heat
loss and restocking fisheries (7).

b Use and conservation of waste assimilation capacity Discharges of
production and consumption and depreciated capital wastes into the
environment (8) may be offset by investments to conserve or
augment the assimilative capacity of the environment, for example
sewage treatment (9).

c Use and conservation of natural amenities People enjoy natural
amenities such as beaches and flora and fauna (10). They also invest to
conserve natural amenities, for example clean-ups of beaches, and
monitoring and penalties to protect rare and endangered species (11).
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d Use and conservation of life support services The biosphere
contributes life support services to people—for example plant
production of oxygen and biological decomposition of many waste
products (12). Investments to conserve biospheric life support
services include, for example, chlorofluorocarbon replacement to
preserve the stratospheric ozone layer (13).

Which of these interactions are included and which omitted, wholly or in
part, in GDP measurement? GDP measurements include the market value of
most production for consumption and investment, plus the cost of produc-
tion of unmarketed government services, plus the value of commercial and
government recycling. The value of investment includes investment in conser-
vation of environmental assets, including the cost of government expenditure
to conserve environmental assets. In terms of Figure 13.1, GDP incorporates
the interactions within the economy box (arrows 1, 2, 3, 4 and 5), plus invest-
ments in conservation of all four types of environmental assets (arrows 7, 9,
11 and 13).

The economy’s use and depletion of natural resource inputs, waste assim-
ilation capacity, amenities and life support services (arrows 6, 8, 10 and 12)
are either partially (in the case of extractions of natural resources) or almost
totally (in the cases of waste discharges and assimilation, and amenity and life
support services) omitted from national accounting. Yet natural input extrac-
tion and assimilation of waste discharges generally involve the using up or
degradation of these environmental assets—in other words, depletion of
natural capital. On the other hand, the use of natural amenities and life
support services commonly involves little or no resource depletion.

The national accounts only record transfers between the economy and
the environment if they generate money income for people. Thus the use
and extraction of natural resources that are the subject of defined and
enforced property rights, and of market transactions (such as agricultural
land, mineral deposits, commercial timber and fish) are recorded in national
accounts. On the other hand, use and depletion of non-excludable natural
resources are not recorded since they do not generate incomes, depletion of
commercial stocks or expenditures. Such non-excludable, and hence
non-recorded, services of the environment include production inputs such
as the water that drives hydroelectric turbines, waste assimilation such as
decomposition of sewage in rivers, amenities such as coastal scenery and the
life support services of ecosystems.

The other major omission from GDP is depreciation of created capital. In
national accounting, depreciation of capital equipment, but not human
capital, is deducted from GDP to yield NDP. However, because of the diffi-
culties of accurately measuring depreciation, the gross output measure is
commonly used in government planning.

Plainly, if countries wish to monitor the ability of their combined
economic–environmental systems to maintain living standards far into the
future—the notion of sustainability introduced in Section 4.3—GDP will not
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do. Countries need indicators that incorporate all contributions of the en-
vironment to the economy, and all changes in stocks of environmental
capital. To this end, some economists and environmental organisations
advocate that national accounting procedures be modified to produce ‘green’
national accounts.6 Is this feasible and sensible?

13.4 The problems of moving to ‘green’ national accounts7

How might national accounting procedures be modified to provide useful
information about changes in a country’s combined economic–environmental
system? Starting with net domestic product, three modifications are widely
suggested:8

1 Deduction of the depletion of the stocks of natural capital over the
relevant time period This should include stocks of both non-renewables,
such as oil and coal, and renewables, such as naturally occurring forests
and fish. The value of depletion is calculated by multiplying the change
in the stock of each environmental asset by an appropriate price, and
aggregating across assets.

2 Deduction of environmental defensive expenditures—expenditures that
are specifically undertaken to protect or repair the environment. It is
argued that these expenditures should not be included in national
product because they do not increase people’s welfare; rather they
prevent environmental harms. Defensive activities would include emis-
sions reductions by firms taken to comply with environmental protection
laws, extra household cleaning because of air pollution, and publicly
funded waste collections and clean-ups of lakes and rivers.

3 Deduction of the degradation of non-marketed environmental goods
and services not remedied by defensive expenditures These include
goods and services such as clean air and water, pollutant absorption,
scenic amenity, and the various life support services of ecosystems. To
the extent that defensive expenditures do not maintain these environ-
mental services at their pre-existing levels, the community suffers losses
of productivity and/or quality of life. In principle, such environmental
degradation is equivalent to the depletion of stocks of natural capital,
but in this case the relevant stocks are generally not measured, and
because their services to people are non-rival and non-excludable, not
valued in markets.

Ideally, depletion or degradation would be calculated for all types of environ-
mental assets—productive resources, waste assimilation capacity, amenities
and life support capacity. In practice, attempts to correct national accounts
for depletion of natural capital have concentrated on productive resources
directly or indirectly valued in markets, such as minerals, commercial timber
and agricultural land.
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The preceding modifications to national accounts would lead to a single
number, in addition to GDP, that might be termed environmentally adjusted
national income or sustainable national income. Its implementation would
require major increases in resources for national statisticians. Are such
adjustments practical and, a closely related question, would they be likely to
improve the long-term management of national resources?

Consider first the practicality of each of the suggested modifications to
national accounts. Remember that national accountants prefer to use data
from market transactions because it is possible to crosscheck values based on
expenditures and incomes. Such checks are not possible for environmental
goods and services not exchanged in markets.

There is wide agreement that depletion of stocks of natural capital should
be deducted from national product in the same way that depreciation of
stocks of created capital is deducted to obtain NDP. Implementation faces
two hurdles. First, while stocks of some natural resources, such as minerals,
are excludable and valued commercially, others, such as stocks of fish and
fresh water, are generally non-excludable and therefore not valued in
markets. Second, even where values of natural resource stocks are available,
there are different methods of computing changes in their value.9

Environmental defensive expenditures by businesses, households and
governments register in markets and hence are included in measured GDP.
The question is whether such expenditures, designed to reduce harms due to
environmental degradation, should be deducted from GDP. Environmental
protection expenditures by businesses are already deducted, being treated as
costs of producing industry outputs. On the other hand, the national
accounts treat defensive expenditures by households and governments as
equivalent to expenditures on goods and services consumed by households;
critics argue that since these defensive expenditures prevent environmental
harms rather than increasing people’s welfare, they should not be included
in GDP.

National accountants make two arguments against deducting environ-
mental defensive expenditures by households and governments. First, recall
that the prime purpose of the national accounts is to measure changes in
national output and expenditure; the existing value of the accounts would be
undermined if they were adjusted in an attempt to measure welfare changes.
Second, GDP also includes other forms of defensive expenditure, for example
on preventive medicine and policing. Thus it becomes difficult to draw the
line between expenditures to be included in and deducted from GDP; a
consistent approach to defensive expenditures would require substantial
changes to national accounting practice.

If the objective of national accounts was to measure changes in society’s
welfare, deduction of the reduction in welfare due to degradation of non-
marketed environmental goods and services would be desirable. This is not
the case where accounting focuses on output and expenditure; since non-
marketed environmental goods and services are not part of measured
national output, it would be inconsistent to subtract something for their loss.
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If measurement of changes in welfare was the objective, both measure-
ment and valuation of degradation of non-marketed environmental goods
pose major problems. National accounting measurements of environmental
degradation involve measuring baseline levels of environmental services at
the commencement of each accounting period, and changes from the
baseline. Measurement of baseline levels of—and subsequent changes in—
say, air quality, decomposition and assimilation of wastes and carbon
fixation, poses substantial problems for national accountants. Because such
environmental goods and services are non-excludable and not the subject of
property rights, there are no incentives for measurement or valuation of
degradation by the private sector. Further, in cases where ecosystem function-
ing is imperfectly understood, it is not clear how degradation should be
defined, measured and valued.

Where it is possible to establish baseline environmental quality stan-
dards, for example, in the case of air and water quality, national accountants
suggest valuing environmental degradation in terms of either (i), the costs of
preventing environmental degradation (for example, installing emission-
reduction equipment in factories or restoring degraded wetlands), or (ii), the
damage caused measured as the reduction in the value of created or natural
assets (for example, decline in the value of roads, buildings and equipment).10

The first of these effectively involves national accountants constructing
estimates of the costs of preventing degradation, analogous to the constructed
value technique for measuring unpriced environmental values, discussed in
Section 11.8. As discussed there, such cost estimates will overestimate the
true value of environmental changes if they neglect less costly adjustment
options. The second technique, estimating the reductions in asset values due
to degradation, is of no use for assets not valued in markets.

In the absence of markets as bases for estimating the value of environ-
mental degradation, estimates could, in principle, be obtained using unpriced
valuation techniques discussed in Chapter 11 to estimate people’s willingness
to pay to avoid the degradation, or willingness to accept compensation to live
with it. For example, degradation of non-marketed environmental services
enjoyed by households, such as unpolluted coastal waters, could be valued by
using contingent valuation to estimate people’s willingness to pay to avoid
coastal pollution.

Suppose that contingent valuation studies were used to generate an
estimate of the value of environmental degradation for the economy as a whole.
This would involve aggregating contingent valuation estimates for different
categories of degradation, for example, water pollution, air pollution, loss of
scenic amenity and loss of native flora and fauna. Problems involved in using
such stated preference techniques were discussed in Chapter 12. Particular
problems involved in using contingent valuation in national accounting include:

• Defining the baseline and degraded environment scenarios to be
presented to respondents for each type of degradation, and ensuring that
those scenarios are consistent across types of degradation.
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• Ensuring that willingness to pay or willingness to accept estimates relate
only to the particular type of degradation. If they reflect broader environ-
mental concerns, addition of estimates for separate categories of
degradation will involve multiple counting of degradation values.

• Contingent valuation estimates of willingness to pay and willingness to
accept aim to measure the entire areas under respondents’ demand and
supply curves, respectively. On the other hand, national accounting esti-
mates of the value of transactions are based on market prices and
quantities. As shown in Figure 10.1, these estimates differ unless demand
and supply curves are horizontal. In other words, stated preference
valuations include producer and consumer surplus, which are excluded
from the national accounts.

In summary, there are serious practical difficulties in implementing each of
the proposed environmental modifications to national accounts, mostly
connected to the fact that important environmental changes are non-rival and
non-excludable, and are therefore not reliably measured or valued in
markets. This is the case for stocks of some natural resources, and for almost
all forms of environmental degradation. For the same reason, these environ-
mental changes fall outside the boundaries of what is conventionally included
in national accounts.

National accountants are understandably reluctant to modify well-
defined and well-understood measures of national performance based on
market transactions. The United Nations and other international organis-
ations have responded to concerns about the environmental inadequacy of
existing national accounts by proposing a system of satellite accounts to
augment the existing accounts.11 The satellite accounts are consistent with
the standard national accounts, and can be implemented in part or in whole,
to suit the different needs and resources of different countries.

13.5 Would ‘green’ national accounts improve
environmental management?

Suppose that GDP and NDP were adjusted to take account of natural capital
depletion and defensive expenditures. Would the resulting single number for
(say) environmentally adjusted national income be likely to improve the
long-term management of national resources?

A single number encompassing economic and environmental changes at
the national level would have to aggregate across many different environmen-
tal goods and services. To understand the problems involved, we confine
attention to the task of measuring changes in a single ecosystem: Queens-
land’s coastal mangroves (discussed at more length in Section 19.1).
Mangrove ecosystems provide all of the environmental services depicted in
Figure 12.1: resource inputs (e.g. commercial fish and prawns), waste assim-
ilation (e.g. trapping silt and decomposing effluents), amenities (e.g. flora and
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fauna enjoyed by tourists) and life support (e.g. storm mitigation). Alterna-
tively, mangrove land can be cleared for recreational development. Possible
economic and environmental consequences of mangrove clearing include
changes in tourist numbers and total tourist revenue, and in categories of
tourists and their spending patterns; and reductions in mangrove-dependent
flora and fauna, including commercial fish species. Other possible conse-
quences—increased pollution of coastal and reef waters and increased coastal
storm damage—could contribute to further changes in coastal and reef
ecosystems and generate new revenues or costs for the region and the nation.

Current national accounting will record short-term consequences of
mangrove clearing that register in markets, including the market value of the
clearing itself, additional tourist revenues, additional tourist industry costs,
reduced commercial fishing revenues and extra government expenditure on
pollution control and coastal protection. Is it feasible to go further—to
measure and deduct the depletion of natural assets and defensive expendi-
tures that result from mangrove clearing?

Both identification and valuation of the consequences of mangrove clearing
are subject to major problems. Identification of consequences is impeded by
imperfect knowledge of the functioning of the economic–environmental system
containing the mangroves. Scientific knowledge of mangrove and marine and
reef ecology may be inadequate to enable reliable estimates of the long-term
impacts of clearing on commercial fish and prawn populations, let alone on the
rates of death and replacement of coral in neighbouring reefs, and changes in
stocks of mangrove and reef flora and fauna. There is no reliable way to deter-
mine the amount of subsequent expenditures on coastal pollution control and
storm protection specifically due to mangrove clearing.

Valuation of the consequences of mangrove clearing is impeded by the
absence of property rights and markets for most of the direct, indirect and
non-use benefits of mangrove ecosystems. More serious still, many of the
consequences of clearing are likely to extend far into the future. Valuation of
consequences is also impeded by ignorance of future preferences, technol-
ogies and resource costs.

Clearly the suggested modifications to national accounts will not provide
information about all the longer-term impacts of human actions on complex
economic–environmental systems, as in the case of mangrove clearing.
Neither our scientific knowledge, nor our knowledge of the preferences and
options of our human successors, which determine future benefits and costs
to people, are up to the task.

The mangrove example suggests several problems with environmentally
adjusted national accounts. First, recall from Section 4.3 that neither
economists nor ecologists understand the functioning of the economic–-
environmental system. Therefore, contrary to GDP, which is based on widely
accepted models of how the economy works, the single number derived from
environmentally adjusted national accounts has no reliable economic or
ecological interpretation. Environmental accounting could leave us as
misguided as hypothetical Nauruan planners who, observing high current
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GNP figures based on high consumption and low investment, conclude that
Nauru’s economy is in fine shape.

Further, remember that national accounting figures are used, not by
idealised benevolent and logical planners, but by individual politicians, bureau-
crats, reporters and lobbyists, each with his or her own goals, incentives and
perceptions of the functioning of the economy and environment. If there is
no consensus, even within individual disciplines, on interpretation of environ-
mentally adjusted accounts, political players will have wide discretion to select
the interpretations and policy prescriptions that suit individual agendas.

Second, even if national statisticians knew how the economic–
environmental system worked, how could they value all the important outputs
of the system (environmental assets as well as produced goods) as required if
national performance is to be summarised in a single number? Valuation of
the unpriced environmental consequences of human activity is subject to the
problems discussed in Chapter 11. The costs of a serious attempt to provide
non-market valuations of changes in nationwide stocks of flora and fauna,
fresh air and water, specific ecosystems and so on would be prohibitive. More
importantly, the non-market valuation techniques discussed in Chapters 11 and
12 could give misleading value signals if the values people attach to natural
assets misrepresent the long-term ecological significance of those assets. 

Suppose that major new oil reserves were discovered close to the Great
Barrier Reef. The current values attached to stocks of oil make no allowance
for the possible long-term adverse impacts of oil extraction and transport on
the reef environment. It could therefore be misleading to raise Australia’s
environmentally adjusted income to reflect the readily valued oil stocks while
omitting the uncertain and difficult-to-value depreciation of reef assets asso-
ciated with future oil extraction. The exploitable stocks of natural capital
included (oil) are negatively correlated with the stocks of equally important
natural capital that are omitted (reef flora and fauna).

Third, it is not clear what the suggested environmentally adjusted
accounts measure. Remember, from Section 13.2, that GDP and NDP are
measures of national production. Deduction of natural capital depreciation
improves monitoring of changes in national production capacity, but deduc-
tion of defensive expenditures, which are part of national output, moves us
away from a pure production measure.

If we were interested in people’s welfare rather than national production,
it is still not clear that environmental defensive expenditures should be
deducted. The argument for deducting them is that they are undertaken to
reduce harm rather than to increase people’s well-being. For example, I
soundproof my house when the state government constructs a new freeway
nearby. Therefore, it is argued, defensive expenditures should not contribute
positively to national income. However, the logic is slippery. The national
accounts include the extra value of current production due to the time savings
gained from the freeway. If the freeway is part of people’s actual environment,
surely expenditures made to reduce noise do enhance people’s well-being, and
should be treated the same as other consumption expenditures. It is hard to
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see any logical reason for distinguishing between expenditures made to
reduce harm from freeway noise and those made to reduce harm due to nat-
urally occurring environmental changes, such as severe storms.

13.6 A single number, or state-of-the-environment reporting?

A single-number measure of environmentally adjusted national income
cannot be clearly based in economics and ecology, and is subject to diverse
interpretations leading to a wide variety of possible policy prescriptions. Is
there then any good reason to summarise the state of the national
economic–environmental system in a single number? Common believes not.
On the contrary, he states:

The approach which seeks to wrap everything up in a single number
. . . runs the risk of fostering the belief that matters are simpler, and
better understood, than they are in fact.12

The alternative is for planners to rely on a variety of environmental,
economic and social indicators to assess national economic–environmental
performance. The environmental monitoring involved is commonly termed
state-of-the-environment reporting. State-of-the-environment reporting
simply records physical changes in the quantity and characteristics of selected
environmental assets and system outputs, such as forest cover, crop yields,
water salinity and populations of selected species.

State-of-the-environment reporting shifts more of the burden of making
assumptions about the functioning of a poorly understood economic–
environmental system to the planner, rather than less directly accountable
national statisticians. Planners, assisted by ecological and economic analysts,
have to decide which environmental data should be collected, and how the
separate types of information—environmental, economic and social—fit
together to yield a picture of the state of the national economic–
environmental system. By comparison with environmental accounting, it is
relatively easy and cheap to change the set of environmental indicators, and
the way the data are combined, to reflect changes in physical, biological
and ecological knowledge of the environment, and the corresponding values
attached to different environmental assets.

State-of-the-environment reporting faces the same imperfect knowledge
and interpretation problems as environmental accounting. For example,
scientists or planners might decide, in ignorance, to monitor an ecologically
redundant mammal, rather than a bacterium essential to continued function-
ing of major ecosystems. Conservation groups and the resource-based
industries may disagree over the interpretation, and policy implications, of
state-of-the-environment indicators. However, separate incommensurable
indicators will serve as a constant reminder of the need for better information
about system functioning.
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Discussion questions

1. Gross domestic product, as conventionally measured, is a
misleading indicator of national productivity changes because it
omits to measure both depreciation and conservation of
environmental assets that contribute to national output.
True, false or uncertain? Explain why.

2. The absence of property rights and markets for many important
environmental goods and services rules out practical
implementation of ‘Green’ national accounts. True, false or
uncertain? Explain why.

3. It is better to summarise the state of the national economic-
environmental system in a single number reflecting the best
judgments of scientists and economists. Political decision makers
cannot be expected to interpret complex scientific and economic
data in a sensible fashion. Do you agree or disagree? Explain why.

4. What adjustments to conventional GNP appear to be required in
order to obtain a measure of annual national income that accounts
for major environmental changes?

5. If a country depletes or degrades its stocks of minerals, agricultural
land, timber, air and water, but compensates by increasing stocks of
manmade and human capital (machines, hospitals, high school
graduates, etc.), do you believe that it can continue to increase its
GDP in the long run? Explain why or why not.
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16
Social coordination in waste
disposal and recycling

‘It may be garbage to you, 
but it’s our bread and butter.’

(Sign on a garbage truck)

The amount of solid wastes generated and disposal choices are
determined by a variety of decision makers, including product
manufacturers, waste-producing households and businesses, waste
collectors and reprocessors, and planners. Achieving coordination
between them is difficult and costly, due to the large number of
individual decision makers, the high costs of identifying and penal-
ising illegal waste disposal and the reluctance of individuals harmed
to act because they see themselves as just one of many victims.
Government planners can monitor and enforce responsibility for
solid wastes on behalf of all, but they still face high costs involved
in identifying and penalising illegal disposal. So even when environ-
mental damage is readily recognisable and local, it will not pay to
identify and penalise all improper waste disposal. When planners
intervene, the interdependence between decisions at different
stages of the waste creation and disposal chain means that target-
ing a single decision maker or a single type of decision will rarely
achieve efficient solid waste management.
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16.1 Recycling: is it about doing good or making money?

A few people are old enough to remember the post World War II years when
no-one had heard of the environment but most kids collected bottles for
recycling because that was one way they got pocket money (a halfpenny
for beer bottles, and up to threepence for the prized lemonade bottles). Some
kids still collect cans and bottles for the money, but probably more do so
because parents or teachers have told them that it is a practical way of caring
for our environment. A favourite slogan of the environmental movement is
‘Think globally, act locally’. Collecting our containers and newspapers and so
on for recycling seems to most children and many adults to be a direct way
of doing our bit for the good of the planetary environment.

But are we doing good if council collections flood the market for recycled
containers, drive prices down and put long-time commercial collectors out of
business? Is our satisfaction from participating in recycling collections
compatible with other people’s desires for the materials we collect for
recycling, and with the collector’s desire to make a living from the trade,
pithily expressed on the garbage truck? There is no guarantee that it will be
unless we have social coordination between the households and industries
that generate wastes, the collectors and processors who transport them and
convert them to useful products, and consumers like ourselves who desire
reprocessed products. Without signals and incentives to coordinate the
actions of these diverse groups, there is no guarantee that our participation
in kerbside collections will lead to any recycling at all, in the true sense of
recovery, reprocessing and reuse of used products.

Like the blind men describing the elephant, many of us think of recycling
in terms of that part of the total ‘product life cycle’ with which we are in
contact. We pay little attention to the transport, reprocessing and reuse stages
of the recycling process, or to the costs of the alternative—extraction of
further raw materials from the environment. If we did, we might ask ques-
tions such as: does it pay to spend large amounts of money and energy
transporting used plastic containers back to factories when the raw materials
for plastic manufacture are readily available, and contamination reduces the
manufacturing acceptability of recycled containers? What does it cost to
separate containers according to the many types of plastic mixed in house-
hold garbage? Is the quality of plastics made from recycled materials equal to
that of plastics from virgin materials? If not, what is the demand for plastic
products based on recycled plastic?

The whole recycling process is itself only one component of the system
determining society’s ‘solid waste stream’—a stream that originates not in
mountain ranges but in industries and households when we make production
and consumption decisions. These are followed in turn by industry and house-
hold decisions about how to dispose of solid wastes, industry decisions about
reprocessing of some wastes and, to complete the cycle, industry and house-
hold decisions about use of recycled products. All these decisions need to be
coordinated by signals and incentives. If they are not, we are likely to end up
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with solid wastes in the wrong places, imposing costs on people to which they
have not consented, such as discarded drink containers along the roadside.

To understand the issues involved in the generation and disposal of solid
wastes, including recycling, we must begin by describing the solid waste
generation and disposal system.

16.2 The solid waste network

Figure 16.1, adapted from the Industry Commission (now the Productivity
Commission) 1991 report on recycling in Australia, illustrates the flow of ma-
terials, the decisions that determine the amount and disposal (here defined to
include recycling) of solid wastes, and the choices available to households and
businesses.1 A major choice is between disposing of the wastes into the re-
cycling stream or into the waste management stream (remember, from the law of
conservation of matter, that wastes cannot be destroyed, only changed in form).
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Each of the arrows in Figure 16.1 represents a transfer of resources or
goods or solid wastes between the decision makers identified in the boxes. In
Australia, most of the decision makers are private individuals or businesses.
The exceptions are landfill and incinerator operators, who are frequently
local councils or regional waste management authorities, and councils who
organise collection of recyclables, either using their own employees or inde-
pendent contractors.

In Figure 16.1, the transfers labelled M are mainly market exchanges, so
that the quantity flows are mainly determined by price signals, and increas-
ing profits or satisfaction from the use or disposal of one’s property is the
decision maker’s major objective. Those labelled N, involving collection
of recyclables from households, access to publicly owned landfills and
incinerators for waste disposal and recyclable collection, and controls on
self-treatment and dumping, are largely determined by non-market forces,
in particular planners’ decisions and individuals’ preferences about waste
disposal. Planners define and enforce rules on such matters as backyard
incinerators, composting, waste dumping and access to public landfills and
incinerators. They also determine charges and penalties for legal and illegal
disposal, and taxes and subsidies for solid waste production and recycling.

Most discussion of solid waste generation and management focuses on
municipal wastes—the household and business wastes that may end up in
landfills or incinerators, either via local council waste collections or private
disposal paid for by businesses (for example, retailing and construction
industry wastes). About one-third of municipal wastes are household
garbage. However, municipal wastes are only a tiny fraction (just over 1 per
cent) of Australia’s total solid wastes.2

The bulk of society’s wastes arise as by-products of manufacturing and
agricultural and mining operations; most of these wastes—for example,
manufacturing metal and plastic scrap, food manufacturing residues, animal
manure, and mine overburden and tailings—are either recycled by industry
or disposed of outside the publicly controlled system of landfills and inciner-
ation facilities.3 In this chapter we focus attention on municipal wastes.

16.3 What determines the amounts of solid wastes and
recycling? The case of newsprint

The amount of municipal solid waste generated by communities increases
with population and income. World Bank studies show that solid waste
generation increases in equal proportion as population increases, but in
lesser proportion as per capita income increases; a 10 per cent increase in
per capita income leads to a 3–8 per cent increase in the weight of wastes
generated.4

At the individual decision level, the amounts of waste generated and
disposal choices are determined by the private and public decision makers
identified in Figure 16.1: waste-producing households and businesses, waste
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management planners, recyclables collectors, materials processors and manu-
facturers of consumer goods. To understand decision makers’ choices, we
need to understand the alternatives available to each decision maker, and the
incentives of and information available to each. We illustrate the choices
involved, and the large number of factors influencing waste disposal and
recycling rates, by examining the life cycle of a particular product, newsprint.

According to the Publishers National Environment Bureau (PNEB),
which represents all major publishers of newspapers and magazines, in 2003
73 per cent of the 719 000 tonnes of newsprint used in Australia was
collected by industry for export or for recycling in cardboard packaging or
newsprint.5 This was a sharp rise from about one-quarter of newsprint
exported or recycled in the late 1980s, before Australian Newsprint Mills
began de-inking used newsprint for use at its Albury mill (now operated by
Norske Skog Australasia).

Household choices about both their purchases of newspapers and maga-
zines and their disposal of printed materials affect the amount of newsprint
recycling. Households (and some businesses) can choose to buy more or
fewer newspapers and magazines. They usually have several alternatives for
disposing of used newsprint. They can put out newsprint for kerbside collec-
tion or, where collection is unavailable, deliver it for recycling, at some cost
in time and money. They can send it to landfill if garbage collection service is
available. They can use or treat newsprint themselves (e.g. firelighting,
backyard incinerators and composting), or they can dump it on other people’s
land, which is illegal. The disposition of Australia’s used newsprint in 2003
is given in Table 16.1.

For most households, the major cost of contributing to newsprint re-
cycling is the time it takes, not its money cost. If the household sees recycling
as ‘a good thing’ in itself, the warm glow that comes with recycling may offset
the time and money costs involved. The household estimates its own time
costs of alternatives; money costs and returns associated with newsprint
disposal are signalled by market prices paid to or by commercial recyclers, or
by disposal prices set by planners, including the penalties for illegal dumping.
Where the only payment for garbage collection is the annual garbage rate, the
money price of garbage disposal of newsprint is negligible.

Commonwealth and state government planners influence the extent of
newsprint recycling via the national Industry Waste Reduction Agreement for
Newsprint negotiated between the Environment Protection and Heritage
Council, the PNEB and Norske Skog.6 The current Agreement sets a target of
74 per cent newsprint recovery in 2005. Local government planners affect the
extent of newsprint recycling when they decide the frequency and methods of
garbage and recyclables collection, when they negotiate market deals with
commercial recyclers of newsprint, and when they set waste disposal charges.
The commercial recyclers commonly provide several services, not only pick-up
and transport, but also sorting and storage of newsprint. They include busi-
nesses and, in areas with no kerbside collection, voluntary organisations such
as Lions clubs and Boy Scouts who collect to raise funds. Thus newsprint
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collection decisions are made by both planners and commercial organisations.
Planners are more concerned with budgetary costs and political costs and
benefits; commercial collectors are concerned about profits.

Table 16.1 Disposition of used newsprint in Australia, 2003 (tonnes)

Total newsprint consumption 718 400 100%

Total volume collected by industry, of which: 528 400 73.5%
• Industry wastes 86 700 12.1%
• Post-household collection 441 700 61.5%

Use of recycled newsprint:
• Exports 142 400 19.8%
• Cardboard packaging 231 400 32.1%
• Newsprint (after de-inking) 105 300 14.6%
• Other paper products (after de-inking) 41 400 5.8%
• Composting 7 900 1.1%

Used in people’s homes for composting, firelighting, etc. 49 600 6.9%

Disposal to landfill, litter, etc. 140 900 19.6%

Commercial recyclers rely on market prices to signal the profitability of
newsprint collections. Australian used-newsprint prices follow closely the
export price of used newsprint, which fluctuates widely. In recent years,
the export price of used newsprint has varied from about $US60 per tonne
to $US120 per tonne, with the price of higher-quality magazine paper higher
than that of used newspapers. The overall cost of producing de-inked pulp
in Australia is about the same as that of mechanical pulp from softwood
forests. Newsprint recycling saves wood and electricity at the newsprint
mill, but uses extra labour, fuel and capital in collection and transport.
Newsprint collections from industrial sources such as printing works are
generally homogeneous, clean and come in large quantities, whereas house-
hold newsprint collections are more heterogeneous, more likely to be
contaminated with other wastes and come in small quantities. Thus the
per-unit costs of pick-up, transport and sorting are higher, and the quality
lower, for newsprint collected from households. In 2003 the recycled
newsprint used in the Albury mill was 61 per cent from industry and only
39 per cent from households.7

In the long term, reprocessing capacity and reprocessors’ use of used
newsprint depends on the prices paid for the products they produce—such as
recycled newsprint or packaging—as well as the prices of electricity, labour
and other inputs used in reprocessing, and on the price of used newsprint
delivered to the factory. Where reprocessors are also manufacturers using the
virgin raw material, as is the case at Albury, they directly compare the prices
and processing costs of virgin material—Pinus radiata thinnings—with those
of recycled newsprint. The recycled fibre content of Albury newsprint varies
from 20 to 55 per cent, averaging 40 per cent.
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In the case of newsprint, reprocessed paper pulp is not a perfect substitute
for the paper pulp from a forest, due to shortening and thinning of paper fibres
in reprocessing. To make new newsprint of satisfactory strength and optical
properties, Norske Skog requires 30 per cent of the recycled newsprint to be the
higher-quality magazine paper, or an increased proportion of virgin pulp.

Since reprocessed and virgin paper pulp are good substitutes up to a
point, factors affecting the price of forest logs or thinnings are likely to affect
the demand for recycled newsprint and the extent of recycling, particularly
when expansion of manufacturing capacity is being considered. Thus if govern-
ment intervenes to alter forest product prices, it may encourage or discourage
paper recycling. In its 1990 report on paper recycling, the Industry Commis-
sion pointed out that government underpricing of timber could lead to less
commercial recycling of timber products, including recycling of newsprint.
On the other hand, if consumers prefer ‘recycled’ products to products made
from virgin materials, as may be the case for products such as recycled toilet
tissue, higher market prices of recycled products will encourage reprocessing
and recycling.

Summarising, the amounts of newsprint recycling and other forms of
newsprint disposal in Australia are determined by a large number of factors,
both commercial and non-commercial. There appear to be two main factors
determining the extent of newsprint recycling:

1 The recycling targets set in the Industry Waste Reduction Agreement
between governments, publishers and the newsprint manufacturer.

2 Given the profit objectives of the latter parties, the relative magnitudes of
two sets of costs. On the recycling side, there are the money and time
costs of collection, sorting and reprocessing recycled newsprint, adjusted
for any reductions in savings because the recycled pulp has to be mixed
with some higher-quality virgin pulp. On the other hand, there are the
combined costs of using additional forest timber (including extraction,
transport and processing costs) plus the costs of landfill or other disposal
of used newsprint.

The newsprint example illustrates that a chain of separate decisions, and a
large number of factors, are involved in determination of quantities of wastes
generated and disposed of in different ways. Thus, as discussed below,
improvements in solid waste management will generally require a number of
complementary policy changes.

16.4 Variations in recycling rates

Each Australian generates about one tonne of post-consumer waste per year,
of which the largest constituents are paper and cardboard and organic
wastes. Between one-third and one-half of this waste is recycled, mostly paper
and cardboard and glass.8
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Given the large number of factors affecting waste disposal choices, and
variations in technologies and costs across products and waste-generating
sites and time and space, we would expect to find recycling rates varying
across these categories. Table 16.2 reports Australian recycling rates for
selected products for the late 1980s and for 2001–03.

Despite limited coverage of products and gaps in the data, the figures in
Table 16.2 illustrate several important features of solid waste recycling. First,
recycling rates for most products have increased substantially during the last
decade and a half. Second, rates are higher where the consuming population is
more concentrated; the costs of collection and transport are lower in Victoria
than in Queensland. Third, rates are much higher for industrial than for house-
hold wastes; compare the rates of recycling for industry-sourced paper
packaging and plastic scrap with those for household-sourced newsprint and
plastic. The reason was pointed out in Section 16.3: large volumes of clean,
homogeneous wastes greatly lower collection and reprocessing costs; the high
proportion of industry-sourced used newprint used in the Albury newsprint mill
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Table 16.2 Recycling rates (by weight) for selected products in Australia,
1988–89 and 2001–03

Product or commodity Proportion recycled (%)
1988–89a 2001–03b

All paper and packaging: Not available 47
• Newsprint 24 73
• Industrial packaging 51 Not available

Aluminium cans 62 63

Glass containers 24 40

All plastics:
• Industrial and commercial scrap Not available 11
• Victoria 50 Not available
• Queensland Not available 23
• PET—soft drink containers, etc. Not available 6

3 32
• Low-density polythethylene—garbage bags, <1 14

garment bags, etc.

Sources: a Industry Commission, ‘Recycling’, vol. I, Recycling in Australia, Report no. 6, Feb.

1991, pp. 25–6.
b Publishers National Environment Bureau, Waste Reduction Agreement Newsprint

Industry 2002–5, Mid-Term Review and Report on Year 3, PNEB, Sydney, 2004, at

<http://www.pneb.com.au/pdf/mid_term_review.pdf>; Planet Ark Environmental

Foundation, The Recycling Olympics, Planet Ark, Sydney, 2004, at <http://www.

planetark.com/nrw/04RecyclingReport.pdf>; Plastics and Chemicals Industries Association,

‘National Plastics Recycling Survey Report 2004, Main Survey Report’, PACIA, East Kew,

Victoria, 2004, at <http://www.pacia.org.au/_uploaditems/docs/pla_rec_sur_2004.pdf>.
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illustrates the point. Finally, recycling is more extensive where the reprocessed
materials are good substitutes for new materials, as is the case with aluminium.
Where reprocessed materials can only be used for low-value products, as in the
case of most plastics, very little is recovered and reprocessed. Glass, PET plastics
and papers and packaging recycled from industry are intermediate; they can be
used to produce the same product if mixed with new materials.

There is another explanation for the much lower rates of recycling from
households: the very different price signals to industry and households. The
Industry Commission found that in 1990, industries were normally charged
$10–40 per tonne for waste disposal at metropolitan landfills, while house-
holds paid for garbage disposal through their annual rates. Why bother to
separate your stubbies for recycling when the council garbage service will
take them away for free?

16.5 Waste management in Australia

State governments have constitutional authority to control the disposal of solid
wastes. All states and territories have waste minimisation legislation. In each
state and territory, local governments or regional waste management authorities
have the direct responsibility for collection and disposal of municipal wastes.

The Commonwealth Government role in solid waste management is a
product of the 1992 Intergovernmental Agreement on the Environment,
which established the National Environment Protection Council (NEPC). The
Council, representing all Australian governments, sets national environ-
mental goals and standards for Australia, through National Environmental
Protection Measures (NEPMs).9 An NEPM is legislated in all jurisdictions,
and the Council reports on NEPM implementation and effectiveness. The
NEPC also negotiates with industries on waste management. For example,
in the case of newsprint, the Industry Waste Reduction Agreement for
Newsprint, mentioned in Section 16.3, is an agreement between the NEPC
and newsprint producers and users.

Agreements involving voluntary cooperation between different levels of
government, and between governments and waste-generating industries, are
a prominent feature of waste management in Australia. The Commonwealth
and state and territory governments all negotiate waste reduction and re-
cycling targets with lower-level governments and industry groups. However,
these targets are voluntary, usually based on what state and territory and
local governments and industries say they can achieve, and there are no direct
sanctions for non-performance. The current national policy focus, repre-
sented in NEPMs, involves targets for reduction of particular types of wastes,
such as packaging and electronic components and petroleum oils.

Other characteristic features of solid waste management in Australia:

• Household garbage collection, as distinct from business collection, is
funded out of local governments’ annual rate revenues, rather than by
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user charges on households. Landfill charges rarely cover the full social
costs of disposal—the financial costs of collection, transport and secure
burial, plus the costs of providing for replacement landfill sites, plus the
external costs of environmental damage due to landfills.

• States and territories impose levies on wastes sent to landfills. Typically,
levies are lower for local governments than for industrial and commercial
landfill users. Levy funds are used for a variety of waste reduction
programs, including rebates to councils for recycling, publicising waste
minimisation measures, and funding of waste minimisation projects.

• Although the disposal of wastes by littering is a criminal offence in all
states and territories, environmental agencies have limited budgets to
detect and prosecute offenders, so the emphasis is on public education
rather than detection and prosecution. The number of littering notices
issued indicate that the probability of offenders being detected and fined
is low. In 2004 the Victorian EPA issued about 18 000 littering notices
(maximum uncontested fine $200).

In summary, the emphasis in government solid waste management in
Australia is on setting targets, accompanied by community and industry
education and exhortation, rather than on signalling to decision makers using
the price system (e.g. waste disposal charges) or the legal system (stricter
enforcement and high penalties for littering). The notable exception is the
South Australian deposit–refund scheme for leverage containers. Deposit–
refund schemes are discussed in Section 16.9.

16.6 Why are planners involved in solid waste management?

We saw in Figure 16.1 that decisions about the use of recycled and virgin
materials are for the most part guided by market price signals. Decisions
about solid waste management are mostly made by planners and signalled to
households and businesses by planning rules and prices set by planners. Why
are the planners involved in solid waste management? Do solid wastes create
costs that are not signalled in markets?

As explained in Chapter 5, if there are no property rights and markets for
some consequences of solid waste production, collection and disposal, they
will create externalities. In such cases, the community may require govern-
ment planners to regulate waste production and management.

What are the barriers to having property rights and markets for all conse-
quences of solid waste production, collection and disposal? The major
barriers are of two types:

1 It is too costly to identify parties responsible for harmful consequences
of wastes—for example, motorists responsible for roadside litter, or land-
fill operators responsible for pollution of groundwater. In such cases,
responsibilities for harms cannot be established and enforced at
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acceptable cost; as in the case of vehicle exhaust pollution discussed in
Section 5.9, it is too costly to identify potential exchange partners.

2 Some attributes of solid wastes that end up in the wrong places are
non-rival and non-excludable ‘bads’, making their reduction or elimi-
nation non-rival and non-excludable goods. If household garbage is
dumped on a vacant block in the central city or suburbia, there are costs
beyond those imposed on the landowner. Numerous neighbours and
passers-by suffer from the smell, the unsightliness and, most seriously, the
health risks posed by ongoing organic decomposition and the scavenger
organisms attracted to the site. Yet the landowner may disclaim respons-
ibility, and each individual sufferer may defer action to solve the
problem on the basis that the costs to him or her will be high relative to
the benefit from garbage removal; better to wait for another sufferer
to act. This is also the common reaction when we see someone littering
a public road or park. Why risk an altercation with the offender when
our effort to reduce litter will make no appreciable difference to the
problem? The individual harmed by waste disposal is likely to free ride,
and the value of the harm will not be revealed in the market.

The difficulty and cost of identifying responsible parties and the physical
extent and number of people subject to non-rivalry, and hence the incentive
to free ride, will differ according to population density and location. Solid
waste disposal became the responsibility of city governments at the time of
the Industrial Revolution, as a result of the dangers of solid wastes, especially
organic wastes, to the health of urban populations. In close-knit rural
communities, low-cost identification and penalising of waste disposers, and
relatively small numbers of people harmed, facilitate individual and neigh-
bourhood policing of garbage disposal. In cities, the anonymity of disposers
and the large numbers suffering non-rival harms from uncontrolled disposal
rule out such solutions. Government coercion can overcome free-rider
problems by forcing contributions to public health or pollution control or
environmental protection agencies, which monitor and enforce responsibility
for solid wastes on behalf of all.

Note that, as pointed out in Section 8.1, government’s chief advantage
in achieving social coordination is its coercive power. Identifying and penal-
ising uncontrolled waste disposal is costly for both landowners and
government. To the extent that people can avoid responsibility for socially
acceptable disposal of their wastes, property rights are ill defined under
both markets and government planning. On the other hand, government’s
coercive power can overcome free riding; it also permits the imposition of
penalties for illegal dumping beyond those available in civil actions based on
private property rights.

Where the waste producer can be identified at low cost, for example in
the cases of mine tailings containing toxic metals or manure from cattle
feedlots, free riding can still impede private efforts to enforce the producer’s
responsibility for the wastes. Again, government coercion, which forces

Social coordination in waste disposal and recycling 25a

Economics Ch13 and 16  16/12/05  2:46 PM  Page 25



producers to reduce the non-rival and non-excludable ‘bad’, may greatly
reduce the costs due to such industrial wastes.

Solid waste externalities persist under government planning. The legal
waste disposal and recycling activities depicted in Figure 16.1, including waste
collection, landfill disposal and recycling, can all create non-rival external
costs—for example, spills during garbage and recyclables collection and
transport, leakage from landfills to groundwater, and newsprint reprocessing
resulting in discharges of salt and other chemicals and microbial nutrients into
the environment. However, the seriousness of the externality problem will
differ according to the decision maker’s motivation, the type of waste and
location. At one extreme, dumping of garbage or industrial wastes in urban
areas was made illegal because dumpers obviously take great care to avoid
identification, and because of the large number of people potentially harmed.

For solid wastes, geographic dispersion of non-rival ‘bads’ is generally
confined to a relatively small area. Therefore it is generally appropriate that
planning of solid waste collection and removal is undertaken by local govern-
ments, reducing the possibility that unaffected parties are required to vote on,
or contribute taxes towards, the solutions of particular solid waste problems.
If the group of people impacted by solid waste disposal is much smaller than
the group who get to choose what to do about it, the unaffected majority will
have incentives to vote and lobby against government funding of solutions to
genuine local solid waste problems. For example, a city-wide electorate may
be unwilling to fund acquisition of more remote landfill sites, despite the
problems of dust, smells and scavenging animals experienced by the small
proportion of the citizens who happen to live close to the existing landfill.

16.7 The economics of municipal solid waste management

What are the impacts of the above failures of coordination in solid waste
management? As in the case of the polluting steel mill in Section 5.2, we need
to analyse the impacts of deficiencies in signals and incentives on the actions
of decision makers—in this case, waste creators and disposers.

It is the quantities of municipal solid wastes disposed of in various ways,
such as illegal dumping or legal disposal to landfill, that create externalities.
These quantities are the product of four successive types of decisions:10

1 Product manufacturers can vary the intrinsic waste content of their
products by varying product characteristics—(e.g. rechargeable batteries),
or containers (e.g. recyclable glass versus plastic bottles) or packaging.

2 User households and businesses can reduce the amounts of wastes
generated from products by choosing products with low intrinsic waste
content.

3 Users can also reduce amounts generated by avoiding wasteful use—e.g.
not discarding food that is no longer fresh, by reusing materials such as
clothing and cardboard boxes, and by composting organic wastes.
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4 Users choose the methods of waste disposal. In Australia, legal pick-up and
transport to landfill, recycling and illegal dumping are the main choices.

The difficulty in analysing solid waste disposal, as compared to the analysis
of the smoke-producing steel plant analysed in Section 5.2, is that the external-
ities result from a series of decisions, not a single (steel output) decision. The
analyst wishing to understand solid waste quantities and disposal choices
must understand that decision options and choices at any of the four stages
can influence the choices made at the other stages. For example, the introduc-
tion of waste collection charges at stage four, aimed at reducing disposal to
landfill, is likely to prompt manufacturers to reduce the waste content of
products, as households shift to products with lower waste content. Starting
at the other end of the decision chain, the introduction, more than a decade
ago, of non-degradable Styrofoam packaging for fast foods apparently led to
an increase in the external costs of illegal dumping.

The interdependence of decisions at the different stages is easier to ap-
preciate if we begin the analysis of the failures of coordination in solid waste
management at the final step in the decision-making chain, the waste disposal
decision. This decision is the immediate cause of the externalities due to waste
disposal; in a market setting, the information utilised at stage four is relayed
back to stages three, two and one. If household and business product users
are not correctly informed about all costs to others resulting from their waste
disposal, and not motivated to respond to others’ concerns, they will ignore
the full societal costs of waste disposal in making decisions about what
products to buy and about waste reduction. Users’ purchasing decisions in
turn provide incorrect signals to product manufacturers about the relative
social values of products containing greater and lesser amounts of intrinsic
wastes, such as packaging. Externalities existing at the waste disposal stage
translate into corresponding externalities at stages three, two and one, as the
distortion of social benefits and costs gets passed back up the decision chain.

Consider choices at stage four, where product users select the least-cost
(to them) mix of waste disposal methods. The private and social trade-offs
between legal disposal (say, to landfill) and illegal disposal (dumping) by a
household or business producing a given quantity of solid waste per year are
illustrated in Figure 16.2. The figure combines two externality diagrams
analogous to Figure 5.2; the presence of external costs is indicated by the
fact that the marginal social cost of a form of waste disposal exceeds its
marginal private cost. The horizontal axis measures the total quantity of
waste to be disposed of; legal disposal (L) is measured left to right from OL;
illegal disposal (I) is measured right to left from OI.

Assuming, as is generally the case, that illegal waste disposal is rarely
identified and penalised, the marginal private costs of legal and illegal waste
disposal are MPCL and MPCI; the corresponding marginal social costs are
MSCL and MSCI. The gap between private and social costs is much less for
legal than for illegal disposal, indicating that the external costs are much
greater for the latter.
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The mix of disposal methods that minimises the waste disposal costs
experienced by the household or business is that achieved at WP, where the
MPCs of the last unit of legal and illegal waste disposal are equal. OLWP units
of waste are disposed of legally, and OIW

P units are dumped illegally.
However most of the societal costs of illegal disposal are ignored in the
private decision making, leading to too little legal disposal and too much
dumping. The resulting additional costs to society are indicated by the shaded
area where the MSC of illegal disposal exceeds the MSC of legal disposal.
The social costs of disposal of the wastes are minimised at WS, where the
MSCs of legal and illegal disposal are equal. With all costs considered, OLWS

units of waste would be disposed of legally, and only OIW
S units dumped.

The mix of disposal methods determined in Figure 16.2 affects the extent
of the externalities that result from waste creation by product users and
manufacturers. The amount of waste created is directly determined at stages
two and three, when household and business users choose products and can
act to reduce quantities of waste requiring disposal. If a high proportion of
wastes created are dumped illegally, the MSC of the wastes created will
greatly exceed their MPC; if most wastes are disposed of legally, their MSC
will be much closer to their MPC.

Product users’ stage two decisions are illustrated in Figure 16.3. As was
the case for steel and smoke production in Figure 5.2, the use of products
in households and businesses produces both benefits (consumer satisfaction
for households, saleable goods or services for businesses) and an unwanted
by-product, solid waste. It is assumed that the quantity of waste produced
is a fixed proportion of the quantity of products purchased, so that the
horizontal axis measures equivalent quantities of products used and waste
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created. This implies that stage three decisions are eliminated; household
and business users of products make no attempt to reduce wastes. The
amount of wastes produced is then determined by users’ purchasing
decisions, given manufacturers’ prior choices about the waste content of
their products.

In Figure 16.3, the MPC curve represents the total costs of product use
and disposal signalled to the user in the marketplace, namely the purchase
price of products plus the cost of the waste disposal options chosen. In the
case of legal disposal, the cost of disposal services would be directly signalled
in the market; in the case of illegal disposal its expected cost would include
the time and money costs of transporting wastes to dumping sites and the
expected value of any fines and embarrassment averaged over a large number
of dumping events. For simplicity, the figure assumes that the MPC of
disposal is the same for any mix of legal and illegal disposal. On the other
hand, it depicts a situation where the external costs of legal disposal are much
lower than the external costs of illegal dumping, so the MSC of waste
disposal is much lower when waste is disposed of legally, than when it is
illegally dumped.

According to Figure 16.3, households and businesses responding to their
consumption preferences and the price signals they receive will use QP units
of products and create QP units of wastes per year, equating the benefit from
the last unit of product use to the sum of the price of the product plus the
costs of disposing of the consequent wastes. However, because these decisions
ignore the external costs of waste disposal, the socially efficient level of
product use and waste creation is lower: QL* if waste is disposed of legally,
and QI* if it is illegally dumped. At the socially efficient levels of legal and
illegal disposal, the marginal external cost created by the last unit of waste
disposal is $cd for legal disposal, and $ab for illegal disposal.
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Figures 16.2 and 16.3 demonstrate how the existence of different
disposal options complicates the problem of determining the most socially
efficient waste management arrangements. However, focusing on stage two
and stage four decisions, they ignore:

• Product manufacturers’ decisions about the waste content of products.
However, assuming that manufacturers aim to sell the products that offer
the most profitable combination of characteristics—including intrinsic
wastes such as packaging—purchasing decisions that minimise the
external costs of wastes will also lead to manufacturing decisions that
minimise those costs.

• Product users’ decisions about reducing wastes by actions such as
product reuse and composting. In these cases, the ratio of products used
to wastes created is no longer fixed as assumed in Figure 16.3. In this
case, users will balance the MPC of waste reduction involving reuse or
composting against the MPCs of legal and illegal waste disposal.

The preceding analysis also ignores the heterogeneity of municipal
wastes. Most product users, especially households, produce a variety of
different wastes. If kept separate, different types of wastes generally have
different benefits of recycling and reuse, and different private and external
costs when disposed of in particular ways. For example:

• food wastes can also create high external costs if dumped, but can readily
be composted by users; 

• used batteries and computers can also create high external costs, but their
metal and plastic components can only be reprocessed by specialist firms.

Thus there is a trade-off between the costs of segregating different solid
wastes and the costs of treating different wastes. 

16.8 Limitations of current waste management policies

Recall, from Section 16.5, that Australian governments have adopted waste
minimisation policies, pursued almost exclusively via the negotiation of
waste reduction and recycling targets with industries and local governments
and the imposition of levies on wastes deposited in landfills. Understandably,
given the high costs of identifying litterers and the Australian cultural
resistance to ‘dobbing in’ offenders, governments rely little on detecting and
penalising illegal waste dumping. Households and businesses whose disposal
decisions determine the quantities of wastes going to municipal landfills
generally do not receive accurate signals about the full social costs of the
waste they create.

Figures 16.2 and 16.3 show that waste management will be efficient
when waste decision makers receive signals about, and are motivated to

30a Economics and the Environment

Economics Ch13 and 16  16/12/05  2:46 PM  Page 30



respond to, the external costs of their waste creation and disposal decisions.
It is difficult to reconcile government planners’ emphasis on negotiating
voluntary targets with industries and local governments with this analysis, for
several reasons:

1 Industries involved in voluntary negotiations will focus on private costs
that affect their bottom line. Industries will only consider the external
costs they create if they perceive that governments will impose penalties
for ignoring those costs. The most plausible penalty, legislating manda-
tory waste and recycling targets, is uncertain, and will be assessed quite
differently by different businesses and industries.

2 Efficient waste creation and disposal depend upon reasonably accurate
estimates of the external costs of different quantities and types of wastes,
and of different methods of disposal. Remember the discussion of the
limitations of planning in Chapter 8: planners may misjudge the external
costs resulting from different types and methods of disposal of solid
wastes, either because they receive inaccurate technical and value infor-
mation or because the planners’ incentives differ from those of the
victims of solid wastes they represent. The process of setting targets in
voluntary agreements is unlikely to involve reliable information about
the external costs of alternatives such as disposal to landfill, recycling
and illegal dumping.

3 Voluntary agreements provide both governments and industries
with considerable ex post flexibility in assessing what has been
achieved.

Thus it seems unlikely that negotiated voluntary targets will lead to efficient
waste management.

Note that, by focusing policy on modest numbers of industries and local
governments, senior government planners greatly reduce administrative and
monitoring costs compared with costs of regulating the behaviour of millions
of households and hundreds of thousands of small businesses.

Can we improve on the present signalling system guiding the disposal of
our municipal solid wastes? Consider some possible improvements in
signalling, and their advantages and limitations.

16.9 Improving solid waste management11

Better definition and enforcement of responsibility for wastes Well defined
rights and responsibilities for solid wastes would ensure coordination all
along the waste stream, either by market deals or by court settlement of
disputes. For example, illegal dumpers and those who suffer from the
dumping would be identified, the costs measured, and appropriate compen-
sation and/or penalties imposed. Landfill and incinerator managers would
either pay neighbours up front to accept the costs of possible damage due to
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events such as chemical leaching and smokestack pollution, or be liable for
court-determined compensation payments after the event. 

Unfortunately, such property rights solutions are too costly at present. As
already explained, it may be very costly to identify responsible parties. The
costs of identifying some responsible parties may fall with technological
advances; for example, chemical or radioactive tracers added to industrial
wastes may help to identify firms responsible for transport spills or dumping.
However, free riding will still inhibit private action where there are many
victims. Also, some forms of damage, such as leaching of chemicals from
landfills to neighbouring properties, can take decades to occur, by which
time it may be difficult to enforce responsibility, if the responsible party is
still around.

There are also institutional barriers to property rights solutions, rules
that may restrict liability or compensation payments by solid waste
managers. One example is bankruptcy law, which may rule out compensation
payments by a business in financial difficulties. Public waste managers
may be protected from civil suits to recover damages. Such rules may be in
the community interest on grounds that have nothing to do with waste
disposal; for example, bankruptcy is believed to be in the interests of 
creditors as a group. In any case, there are costs associated with changing
the rules.

The institutional problems could be overcome by requiring solid waste
managers to post bonds in advance, as security against possible future
damage to other parties. This is already the practice in a roughly analogous
situation in Australia. Mining companies are commonly required to post
bonds to guarantee that mine sites will be restored when mining ceases.

Direct controls on waste-generating households and businesses At present,
enforcement of waste managers’ responsibilities is mostly undertaken by
government pollution control or environmental protection agencies. This is
the solid waste disposal equivalent of direct controls on pollutant emitters,
described in Section 15.4. In principle, it would involve product content,
recycling, waste disposal and litter regulations applied to product manufac-
turers and household and business users. 

Government coercion can overcome the free-rider problem discussed in
Section 16.6, but not the high costs of identifying those responsible for
externalities. In particular, direct controls on all forms of waste disposal,
especially littering, will be too costly to apply to very large numbers of house-
holds and small businesses. If the community is not willing to devote large
amounts of public funds to police waste disposal, the expected private cost of
littering (= probability of accurate detection x amount of fine plus embarrass-
ment) is likely to be insignificant for most people who litter. Of course,
littering can be substantially eliminated by imposing very large fines on those
caught, thus making the expected cost high enough to be a deterrent. The
difficulty is that, in a democratic society, very few people would accept that
such a high fine was appropriate for littering.
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Putting a price on waste disposal—direct signalling of external costs This is
the solid waste disposal equivalent of putting a price on pollution, described
in Section 15.5. As shown in section 16.7, waste-generating households and
businesses will receive the correct information about the external costs of
their waste disposal, and the correct incentives to change their behaviour,
if their waste disposal attracts a monetary penalty equal to the external costs
that it creates. Assuming that solid waste planners can identify all the
marginal benefit curves depicted in Figure 16.3 (a challenge similar to that of
identifying the marginal benefits and costs of pollution, discussed in Section
15.2), the appropriate disposal charges are $cd for legal disposal to landfill,
and $ab for illegal disposal. In the case of legal disposal, the extra charge
would raise the MPC curve in Figure 16.3 by $cd; the private benefit of the
last unit of product use would then equal the sum of purchase and disposal
costs at QL*, the socially efficient level of product use and waste generation.
Product users’ purchasing decisions would in turn provide correct signals to
product manufacturers about the relative social values of products contain-
ing greater and lesser amounts of intrinsic wastes, such as packaging.

If we add recycling to the set of disposal options, there would also be an
appropriate disposal fee for recycling, according to the external costs (for
example, spills during transport, and pollutants emitted during reprocessing)
involved in recycling.

In its 1991 report on recycling in Australia, the Industry Commission
recommended putting a price on waste disposal. The Commission recom-
mended higher charges for garbage collection and the introduction of
quantity-based charges, as is the case when businesses deliver wastes direct to
landfills.

Whatever the charge for garbage collection, waste producers are more
likely to act to vary their disposal practices if the charge is clearly related to
the quantity of garbage collected. Charges buried in the annual rate bill
provide no signal about costs and no reward for reducing the quantity of
garbage. The cheapest forms of quantity-based charges, implemented in some
US cities, involve charges based on the number of garbage bins a resident is
entitled to have emptied, or the purchase of tagged garbage bags where
collection and disposal costs are pre-paid when you buy the bags. Such
charges are relatively costly to implement for the small quantities of solid
wastes collected from households and small businesses, and may not be justi-
fied where landfill and transport costs are low, as may be the case for smaller
rural cities and towns.12

There are political and practical barriers to quantity-based charges that
signal the full social costs of disposal to landfill. First, local politicians—
looking to the next council election in a year or two—are understandably
reluctant to raise garbage charges on households and businesses. By not
doing so, they fail to clearly warn waste producers that landfill space close
by, like a low-cost mineral deposit, is an increasingly scarce resource whose
replacement will be much more costly in terms of site development and/or
transport. 

Social coordination in waste disposal and recycling 33a

Economics Ch13 and 16  16/12/05  2:46 PM  Page 33



The practical barrier to quantity-based charging is its impact on illegal
dumping. In terms of the trade-offs between legal and illegal waste disposal
depicted in Figure 16.2, quantity-based charges raise MPCL while leaving
MPCI unchanged. Assuming that some waste producers are willing to break
littering laws, the result is to increase illegal dumping. Waste disposers’ costs
will be minimised by moving to a point to the left of WP, resulting in less legal
disposal and more illegal disposal. Thus, in the absence of simultaneous
action to tighten enforcement of littering laws, which will raise MPCI,
quantity-based charges may increase social costs due to dumping more than
they lower the social costs of legal disposal.

Price signalling when illegal disposal is a problem What can be done to
signal the external costs of waste disposal when most illegal dumpers are
outside the signalling system? One option is to impose waste disposal charges
on product manufacturers, rather than on waste-generating households and
businesses. Assume, as is the case in Figure 16.3, that product users make no
attempt to avoid or reduce wastes, meaning that wastes are a fixed propor-
tion of consumption. In this case, the socially efficient level of waste
generation, QL*, can also be achieved by a fee of $cd imposed on product
manufacturers, which raises their product selling price, and hence the MPC
curve, by $cd. An advance disposal charge on manufacturers achieves the
same result as a disposal charge on waste generators: it creates the same
incentives for users to purchase products with less intrinsic waste, and for
manufacturers to reduce the waste content of their products. On the
other hand, because it leaves waste disposal costs unchanged, it creates no
additional incentive for illegal dumping.

There are important differences between advance charges on manufac-
turers and waste disposal charges, differences that will influence waste
managers’ choices between the two. Advance charges on manufacturers:13

• are less costly to administer, because of fewer numbers of manufacturers
than product users;

• cannot be avoided by illegal disposal of wastes;
• can be tailored to signal the different external costs of wastes from differ-

ent products;
• cannot be tailored to signal the different external costs of wastes disposed

of in different ways at different locations;
• provide no incentive for household and business users of products to

reduce wastes by recycling, re-use or self-treatment.

Another option to deal with illegal dumping is to switch from the stick to
the carrot. Recall South Australia’s deposit–refund scheme for beverage con-
tainers, mentioned in Section 16.5. This scheme imposes an advance waste
disposal fee on beverage manufacturers, which is then passed on to beverage
consumers. Consumers can obtain a refund of the disposal fee by returning
the container to a collection depot, thus neither littering nor adding to waste
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going to landfill. Studies of the scheme in South Australia, and similar schemes
in a number of states in the USA, show that 80–90 per cent of containers are
returned, leading to major reductions in container litter and overall litter.14

There are downsides to a deposit–refund system. It involves creating a
separate, costly waste collection and refund system for particular recyclables
such as beverage containers, rather than including them in the regular local
government recyclables collection (partially offset by greater homogeneity
of recyclables, and therefore lower sorting and cleaning costs). Second, the
separate collection system removes high-value recyclables from the regular
collections, thereby reducing the viability of municipal recycling programs. On
the other hand, where society suffers high external costs due to illegal dumping
of wastes that municipal collectors will not accept, such as car tyres and batter-
ies, a separate deposit–refund system is likely to be economically justifiable.

Figure 16.3 can also be used to illustrate the impact of an advance
disposal charge combined with a refund for recycling. Then the gap between
the MPC and the MSC of legal disposal represents the external costs of re-
cycling. If households and businesses are prepared to dump wastes illegally,
the advance disposal charge must be equal to the marginal external cost of
illegal disposal, $ab at the socially efficient level, QI*. This raises the MPC
curve of dumping by $ab, creating a strong incentive for waste reduction.
However, if product users recycle the resulting waste, they receive a refund of
$ab-cd, the difference between the external costs due to dumping and those
due to recycling. As a result, the effective MPC falls to equal that which
would apply if product users were charged $cd for recycling. Ignoring the
extra costs of administration involved, the advance disposal charge/recycling
refund combination can create similar incentives for product users to
purchase products with less intrinsic waste, and for manufacturers to reduce
the waste content of their products, as a charge for legal disposal.

As deposit–refund systems are successful in reducing particular types of
illegal dumping, can the concept be extended to general garbage collection
in order to deal with dumping generally? This would involve imposing an
advance disposal charge on the sale of all products that generate municipal
solid waste, with user households and businesses receiving appropriate
refunds for wastes properly disposed of to recycling or to landfill. 

A deposit–refund system is not realistic for general municipal wastes.
Consider the following problems:15

• The disposal refund creates an incentive for product users to maximise
legal disposal to landfill or recycling, for example boosting garbage with
garden wastes, in order to be eligible for refunds. It is far less costly to
adminsiter refunds when recyclables have to be delivered to collection
depots.

• If garbage constituents are not identified, product mixing in household
and some business wastes means that the refund will be the same for all
garbage (as distinct from other business wastes and recyclables), despite
variations in the external costs due to different garbage constituents.
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• Charges high enough to signal the external costs of litter will be costly to
industry, and correspondingly politically unpopular.

• The large revenues obtained from product-based charges will be
collected nationally, and will have to be passed down to local govern-
ments to administer refunds. This will be administratively complex
and costly.

• With external costs of litter varying across locations, so should refunds,
but with revenue collected nationally, the allocation of the funds across
local governments will be politically contentious.

Reviewing all the above issues, Porter concludes that illegal disposal cannot
be overcome by price signals, or by rigorous enforcement (due to prohibitive
costs), or by high penalties. Each may be of some help, but establishing
community attitudes that dumping wastes is antisocial and unacceptable may
be more important.16

16.10 Solid waste management challenges

Solid waste disposal does create externalities. Illegal dumping is rarely
identified and punished; local governments almost never charge households
the true costs of landfill disposal; recyclables collected by councils sometimes
end up in unsightly piles in another municipality. The question is, can those
responsible be made accountable at an acceptable cost? The answer is not
clear without looking at the circumstances of each case. We do know that
accountability is costly, whether it involves identifying dumpers, measuring
leaching from landfills, measuring quantities of garbage, public reporting of
political and bureaucratic decisions, or legal or political actions to penalise
decision makers. So it will not pay to identify and penalise every errant solid
waste manager.

Private and public accountability can be improved in the long run, as iden-
tification and measurement technologies improve, as people are better informed
about political and bureaucratic decisions, and as rules restricting liability and
compensation payments are modified. But solid wastes illustrate the point that
there are no perfect solutions to environmental problems, whether we rely on
the market or government planners or some combination of the two.

What is clear is that given the large number of technical, benefit and
cost factors influencing waste disposal and recycling rates, illustrated in
Section 16.3, the negotiated waste reduction and recycling targets discussed
in Sections 16.5 and 16.8 are unlikely to be based on the true costs of waste
reduction and disposal alternatives. Further, variations in technology benefits
and costs must sometimes invalidate the widely advocated hierarchy of
preferred methods for managing wastes: reduce/avoid waste creation; reuse;
recycle; disposal. In a country with as much low-valued, unpopulated and
geologically stable land as Australia, there will be circumstances where
burying waste is less costly—both privately and socially—than forgoing the
corresponding products, or than alternative methods of waste disposal. 
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Obtaining accurate information about the external costs of wastes is one
major problem for public waste managers. A second major problem is that of
signalling to, and motivating, the very large numbers of households and busi-
nesses directly responsible for solid waste creation and disposal. As before,
there are two main alternatives: direct controls and pricing waste disposal.
The effectiveness of both is limited by society’s inability to effectively monitor
and penalise illegal dumping. 

Whatever policy alternative is chosen, the interdependence between de-
cisions at different stages of the waste creation and disposal chain means that
targeting a single decision maker or a single type of decision will rarely result
in efficient solid waste management.17 A combination of policy measures
affecting different decision makers or decisions—disposal charges plus more
stringent litter legislation; advance disposal fees plus waste disposal charges
or refunds—may be more effective than a single measure.

Combining solid waste policy measures creates its own problems. The
obvious one is that additional policy instruments involve additional imple-
mentation and administration costs. More importantly, waste management
may be dysfunctional if policy instruments controlled by different govern-
ments are not coordinated. In Australia, the Commonwealth determines
advance disposal charges on product manufacturers, state governments deter-
mine littering penalties, and local governments determine waste disposal
charges. If each level of government responds to its own sources of infor-
mation and incentives, coordination of waste management policies is far
from certain.

Discussion questions

1. Recycling of household wastes is far less extensive than recycling of
industrial wastes because consumers care less about the environment
than industry. True, false or uncertain? Explain why.

2. Mandatory recycling programs, such as South Australia’s
requirement for compulsory beverage container deposits refundable
at bottle collection centres, could do more harm than good to the
environment. True, false or uncertain? Explain why.

3. What do you see as the main factors determining the extent of
recycling in Australia? What about in Japan? To what extent do
you think recycling levels would vary between the two?

4. Who are the decision makers that determine the total amount of
household solid wastes disposed of in Australian landfills? In each
case, what are the major alternatives they face which affect the
amount of solid wastes going to landfills?
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5. The City of Melbourne has experimented with a system of
weighing individual garbage collections and charging households and
businesses according to garbage weight. Discuss the advantages
and disadvantages of this system compared with paying for waste
disposal as part of your council rates.

6. Disposable nappy use has grown rapidly in recent years. More than
800 million disposable nappies are used in Australia each year,
most of them discarded in landfills. 
(i) Remembering your answer to question 4 above, plus demand

and supply theory, what do think are the major factors
determining the recent growth in disposable nappy use and the
high proportion of disposables going to landfill?

(ii) Assuming that the true social costs of use and destroyal of
disposable nappies are not signalled to producers and users by
markets and waste management agencies, what measures
would you recommend to better signal the true costs of nappy
use to producers and users? Briefly explain the economic
reasons for your recommendations.
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