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EDITORIAL

Welcome to the fourth and final edition of the
APCEA News Journal for 2000. Readers are
reminded of our homepage at;

http://www.accg.mq.edu.au/apcea/index.html

In this edition, the first article by Anwar
Ahmed of Energy Services Pty Ltd, comments
on the issue of energy, in particular the
greenhouse gases generated by fossil fuels,
and how a carbon tax, can provide a more cost
effective approach to greenhouse gas
reduction and energy usage than an emissions
trading system.

The second article by Professor Reg Mathews
of Massey University, re-examines The
Environmental Equity Account as a means by
which to gauge and measure Corporate Social
Performance through the internalisation of
externalities.

The third article looks at the political issues
surrounding the breakdown at the recent
climate control conference in The Hague, and
Australia’s position regarding climate control
and the definition of carbon credits, and how it
has caused controversy among environmental
advocates.

In our final article, kindly reproduced with
permission of the Australian Mining and
Environmental Energy Foundation (AMEEF)
Stephen Rae examines the method of using
rivers as a means of disposing tailings and
waste rock, and the legacy that it has caused.

A summary is provided of two recently
released books; “Asia’s Clean Revolution”,
and “Sustainable Banking: The Greening of
Finance”. As usual, our environmental extra
section provides short information on recent
environmental events.

The management and staff at APCEA would
like to wish all their readers a very Merry X-
Mas and a safe and prosperous New Year.
We look forward to seeing you all in 2001.
Next years APCEA Journal will be a joint
effort by Macquarie University (first two
editions) and The Australian National
University (second two editions). Don’t
forget to complete your 2001 subscription
enclosed with this issue and return it via fax
or mail.

If any readers wish to contribute articles of
news of any environment-related activities
over the festive season, please feel free to
contact me at:

Mr. Lorne Cummings
Editor, APCEA News Journal
Email: Lorne.Cummings@mq.edu.au
Ph: +61 2 9850 8531
Fax: +61 2 9850 8497

Articles can be submitted in word format as
an email attachment, and can be up to 2000
words.

Editorial Board:
Lorne Cummings (Editor) – Macquarie
University, Australia
Geoff Frost – University of Sydney, Australia
Roger L Burritt - Australian National
University, Australia
Kathy Gibson - University of Tasmania,
Australia
Professor M.R. Mathews - Massey
University, New Zealand
Gary O’Donovan - Victoria University of
Technology, Australia
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ENERGY AND THE ENVIRONMENT - ARE WE UP TO IT?

Anwar Ahmed
Enman Pty Ltd

Energy is the symbol of our civilisation and
industrialisation and is fundamental to our
standard of living.  However energy is also
the symbol of our environmental
destruction.

Energy generated by burning fossil fuels
such as coal, oil, gas etc produces
greenhouse gas emissions, which causes
global warming.  Global warming could lead
to a rise in sea levels, an increase in the
likelihood of extreme weather amongst other
things.

What are greenhouse gases?  Greenhouse
gases include carbon dioxide (CO2),
methane (CH4), nitrous oxide (N2O) and
others.  These gases trap heat in the
atmosphere, warming the earth and
sustaining life, as we know it today.

The largest greenhouse gas-emitting sector
is the stationary power generation sector.
This sector produces over half of the total
global greenhouse gas emissions.  Again
Australia is one of the highest CO2 emission
per capita after the US and almost the same
as Canada.

Victoria’s CO2 emission by power
generation is very high compared to the rest
of Australia as well as globally due to its
brown coal power stations.  The fossil fuel
thermal power station is the major CO2
emitter.  They use brown coal, black coal
and natural gas.  Brown coal is the dirtiest
power among all but unfortunately this is the
cheapest of all fuels.

Victoria’s generation capacity has again
reached a supply crisis and therefore
requires demand side management or the
installation of a new powerstation.

To protect the earth and our environment the
developed countries of the world met at
Kyoto, Japan in 1997 and developed the
Kyoto protocol.  Under this protocol which
has yet to be brought in to force, Australia
has committed that in the 5-year period from
2008 to 2012 its greenhouse gas emissions
will not be exceeded by 8% of 1990
emission levels on an annual average basis.
Indications to date are that Australia will
exceed that target.

In 1998 the commonwealth government
established the Australian Greenhouse
Office to manage the implementation of
Australia’s national greenhouse strategy.

How can Australia meet its Kyoto
protocol commitments?

Greenhouse gas emissions can be reduced
from both power generation and end users of
electricity through improved energy
efficiency of operation.

As both the generation sector and the end
users are mostly private organisations
neither will spend any capital cost
voluntarily on efficiency improvement
projects unless the projects have economic
payback periods.

The current government policy is to set up
voluntary measures and energy standards to
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increase the energy efficiency.  The
government is considering the introduction
of emissions trading at a later stage as an
additional policy instrument to achieve
greenhouse gas abatement.

There is a lot of public hue and cry arising
from penalising the energy user either by the
introduction of an emissions trading system
or a carbon tax.  These penalty measures are
also very politically sensitive.

Many commentators believe that the
introduction of an emissions trading system
or a carbon tax will be detrimental to
Australia’s economy.  We support this view
to an extent if emissions trading is
introduced.  However we feel that a carbon
based tax will provide a better method for
least-cost adjustment than emissions trading,
for a number of reasons and will not have
any detrimental effect on our economy
provided there is government assistance to
industries to reduce energy consumption.

An emissions trading system will require far
greater administration and monitoring costs
than are required to implement a carbon tax.
This additional cost must be imposed on
industry to achieve the same emission
reduction impact.  A carbon tax can easily
be applied to all users of energy, even
domestic users, whereas the costs of an
emission trading system prohibit its
application to small users.

Emissions trading will be seen more as a
penalty that is required to use energy, which
may be a big burden to industries.

Under an emissions trading system there is
no instantaneous benefit for implementing
an energy reduction project.  Participants
will only obtain benefit if they trade their
excess permits.  Having procured emission

permits, participants will have little
incentive to trade them due to uncertainties
of whether lower levels of emission output
can be sustained.  The trade of permits is
also an encumbrance requiring time,
authorisation and transaction costs.  These
are barriers that undermine the incentive to
improve energy efficiency.

Our experience shows that the cost of
energy in most industries, (excepting the
aluminium industry and others), is only a
few percent of their overall cost of
production, typically varying from 2 to 5%).
As such, a large number of companies have
little concern for their energy costs.

The cost of gas has hardly increased during
the last 15 years, not even matching CPI.
The cost of electricity increased sharply in
the early 80’s with the oil embargo, and
peaked before the electricity supply
deregulation.  Deregulation of electricity
brought many customers an electricity
reduction of 40 – 50 %, which eradicated
interest in energy efficiency projects.  Since
that time the price of electricity has
gradually increased though prices are still
less than pre deregulated prices.  Even a
10% carbon tax will not increase our energy
cost to the mid 90’s pre-deregulated
electricity price, but will provide adequate
capital to invest in improving energy
efficiency.

During the 90’s the manufacturing industry
has declined and moved to off shore, due to
reasons other than energy cost.  Australia is
one of the luckiest countries in the world in
that it enjoys one of the cheapest electricity
and gas costs.  If the government introduces
an emissions trading system or carbon tax,
Australia will still enjoy quite reasonable
energy prices.  Japan as one of the most
industrialised countries has an electricity
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price almost three times dearer than
Australia.

Victoria has seen demand management in
the early 80’s.  The demand of electricity in
Victoria is increasing at a rate that
necessitates the installation of a power
station in the very near future or a reduction
in demand.  SECV spent $80 million, which
was used for:

•  Free energy audit
•  Subsidy to implement energy efficiency

projects which would normally vary
from 20 to 30% of the project value.

This program had a tremendous impact in
the market and many industries and
commercial buildings were interested in
implementing energy saving devices with
the government subsidy.

We believe that the voluntary method of
greenhouse emission control will not
succeed in constraining Australia’s
emissions to its Kyoto target.  Instead more
financial incentive will need to be provided
to make energy users more interested in
energy efficiency.  This will require the
implementation of an emissions trading
system or a carbon based tax.

Our experience in the energy management
for the last 20 years indicates that to control
greenhouse emissions the following action is
required:

•  Introduce a carbon tax to generators.
This will discourage generation of
Victorian dirty power from brown coal.

•  Introduce carbon tax to electricity, gas
and other forms of fuel.

•  Initiate a favourable demand side
management program through

government subsidies to implement
energy saving projects and equipment.

This subsidy can be funded from the carbon
tax or from auctioning of emission permits
and will make more energy efficiency
projects economically viable.  A higher
incentive will exist to reduce energy
consumption and also to improve the energy
efficiency of power stations keeping the
same profitability.  This strategy, which
needs to be implemented at least 4 years
ahead of the greenhouse emission
commitment time and the carbon tax should
be considered as a contribution towards
reduction on greenhouse emission and may
be named as a greenhouse levy.  This has a
four fold impact which are:

- Generate power with less
greenhouse gas emissions by
power station.

- Reduction in energy
consumption and therefore
emission reductions.

- All the energy efficient project
implementation costs subsidies
are funded from carbon tax or
auctioning of emission permits.

- The overall cost of energy to
industry and business will remain
the same due to the higher energy
efficiency.

- Delay in installing new
powerstations

- Greater use of co-generation
plants and therefore less
greenhouse gas emissions

- Greater use of sustainable energy
and less polluting power stations

Also the key to the success of limiting
greenhouse emissions is an energy
awareness program to public and private
enterprise by the government through
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media.  This awareness program is
essential even if the Kyoto protocol is
never brought into force and an
emissions trading system or carbon tax is
never implemented.

We believe Australia can still achieve the
required greenhouse emission target without
any detrimental impact on Australia’s
economy, adopting appropriate policies
based upon proven experience.

About the Author

This article has been written by Anwar
Ahmed.

Anwar is the founder of Enman Pty Ltd a
specialised energy management and
greenhouse consulting group was formed in
1988 and worked extensively as an energy

management consultant to SECV, Pacific
Power and Sydney Electricity and DPIE.
Enman is also a panel consultant to
Greenhouse Challenge, Office of
Greenhouse, Canberra and Sustainable
Energy Authority of Victoria.

Prior to Enman, Anwar was the general
manager combustion engineering USA and
had the worldwide energy management
responsibility of the company that used to be
one of the largest engineering companies in
the world.  Anwar has been working in the
field of energy management and sustainable
energy for over 30 years and qualified
mainly from the University of Queensland
and University of Newcastle.

For further information Anwar can be
contacted by email on:
enman@enman.com.au
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EXTERNALITIES REVISITED: THE ENVIRONMENTAL
EQUITY ACCOUNT

M.R (Reg) Mathews
Massey University

1.0 INTRODUCTION

Interest in environmental accounting began
some time ago (Mathews, 1993, 1997), as
part of a realisation that organisations only
accounted for financial variables and
excluded events which were external to the
organisation (externalities), or involved
interaction with non-contractual parties.
Thus, the effects of the organisation on
social and environmental variables were not
recognised, and were defined out of the
accounting equation (Hines, 1988).   After
some 20-30 years of development, voluntary
non-traditional disclosures in annual reports
have increased considerably, and there have
been many developments in research in the
field.  The analysis of disclosures and the
development of theories which motivate
these disclosures (stakeholder theory,
legitimacy theory, political economy theory,
social contract theory) are now much more
advanced (Deegan et al., 2000: Brown and
Deegan, 1998; Patten, 1992, 1994).  The
discussion includes environmental audit by
accounting firms, though often without the
use of accountants (Power, 1991, 1997).
Critical theorists, who were not involved to
any extent prior to 1995 (Mathews, 1997)
are now offering criticism and comments,
although not models or suggested solutions
to problems (for example Everett and Neu,
2000).

Arguments about the need to identify,
measure, value and internalise externalities
have not appeared in the accounting
literature for several years.  Similarly,

arguments in favour of using regulations
and/or taxation to force the internalisation of
costs also appear to have lost momentum.
No doubt the reasons for this situation are
many and complex.  Public opinion in many
Western democracies has turned away from
centralised regulation and the use of taxation
to satisfy macro-goals.  Corporations have
begun to move away from grossly polluting
practices in terms of ‘greening’ their
processes and products and apparently
becoming more concerned about influencing
a wider stakeholder body.  Annual reports
often discuss the effect of the organisation
on the environment, but these disclosures
have been shown to be selective and
concerned with responding to issues or
events of apparent concern to a limited
number of specific stakeholders (Deegan
and Rankin, 1999; Deegan et al., 2000).
Even if corporations were disclosing all the
information available about their activities,
this would still be incomplete without
reference to externalities.  In other words,
the best run and most environmentally
managed entity must impact the
environment by carrying out any activity at
all.  Products/services are being costed
without the impact of externalities being
factored in, and the purchaser/user of a
given product/service may still be subsidised
by the general public/tax payer/specific
individual as the case may be.  This cannot
be avoided unless the beneficiary and the
payer groups are coincident.  What can be
done to alleviate this situation?  Most
suggestions revolve around prohibition and
control (by regulation, policing, audit, and
legal action), pricing mechanisms, using the
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taxation system and/or incentives, the use of
pollution permits with either regulatory or
pricing mechanisms, or more recently the
proposal for environmental equity accounts.
The objective, in all cases, is to force an
organisation to either cease polluting, or to
pay for doing so.  In either case additional
costs will have to be internalised and borne
by the organisation and its customers, and
not by the general public.  This paper is an
attempt to put externalities back on the
agenda.  These ideas are discussed in the
four sections below.  The first examines
alternatives other than environmental equity
accounts, and is entitled Regulation and
Pricing.  The second section is devoted to
the background to environmental equity
accounts.  The proposed model is presented
in the third section, and the concluding
comments make up the fourth section.

2.0 REGULATION AND PRICING

2.1 Regulation

One approach that could be employed is
regulation, together with standards, policing,
audit, and prosecution as required.  A
regulatory approach would involve setting
standards for the disclosure of
environmentally damaging discharges.
These would have to be policed, audited,
and where appropriate prosecution for
infringements would follow leading to
financial penalties.  The latter would be
internalised, thus raising the cost of
production.  To avoid the financial penalties,
the organisation would have to avoid the
discharges, if necessary by developing and
paying for more efficient means of
production.

The problems with the regulatory strategy
are; firstly, there is the difficulty of getting
extensive regulations in place to cover a
wide range of pollutants and being able to

successfully identify the origin of the
discharges.  In addition, the cost of policing,
audit etc. is going to be high, probably
higher than using tax revenues to deal with
the effects of the discharges.  Nevertheless,
in an ideal world the nature and volume of
major discharges should be known to the
monitoring authorities.  Many/all of the
techniques/approaches discussed in this
section rely upon a reasonable level of data
about discharges from individual plants.
Secondly, the prevailing political realities
are that although the public does not want
discharges of pollutants, they do not want
`big’ government, and may not like the
increased prices which result from the
internalisation of pollution costs.  Of course,
if pollution continues, there are other costs
to be borne which may not be monetary but
are real nonetheless (higher morbidity rates
and lower quality of life for example).
Thirdly, the application of strong regulations
does not necessarily result in the cessation
of discharges.  If organisations cannot
produce without discharges, or are prepared
to pay the fines in the short term, then
discharges will continue.  Stronger action
such as closing plants down may bring other
negative consequences such as
unemployment.  The regulatory approach
appears to have a major role only when
discharges are sufficiently toxic that they are
a danger to the public, or when all other
avenues have been considered.

2.2 Pollution Permits

The use of pollution permits gives rise to
some strong views as evidenced by the
papers in a special edition of Critical
Perspectives on Accounting in 1996.   The
issue presented a paper by Wambsganss and
Sanford (1996) and three critical
commentaries by Lehman, Milne and Gibson.
The article by Wambsganss and Sanford
(1996) illustrated the problems that may occur
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when environmental issues are seen as
amenable to treatment using standard
financial accounting models.  They proposed
that pollution allowances issued free of
charge to utilities by the US Environment
Protection Agency (EPA) should be treated as
donated assets in the books of the recipients,
with corresponding increases in contributed
capital.  When used to compensate for
pollution, the book value of the allowances
would be entered as part of the cost of
production and closed to retained earnings at
the end of the period.  The authors argued that
this would more effectively estimate the costs
of pollution in the financial statements, and
implement a market solution.  The paper
brought a strong response from the three
commentators.

Lehman (1996) argued that environmental
accounting on that basis failed to tackle the
urgencies of the environmental issue.  The
author asserted that environmental accounting
would prove destructive of nature because it
does not contextualise the relationship
between humanity and nature.  Milne (1996)
argued that the proposal relied on
unacceptably narrow assumptions, that
utilities and their shareholders own rights to
pollute, and that economic efficiency should
be the sole arbiter in determining the
regulation of environmental resources.
Furthermore, it was argued that an analysis of
US emissions regulations shows that both
assumptions were invalid.  Gibson (1996)
argued that reporting pollution allowances
was not the real problem in addressing
atmospheric pollution, rather the problem was
the economic philosophy which attempted to
address ecological problems in economic
terms.  Alternatives to the valuation of
permits were explored within both market and
non-market frameworks.  Clearly, as set out
by Gibson (1996), there are alternatives to the
use of tradable pollution permits to reduce

pollution and reduce environmental
degradation.

The angst of the three commentators is
understandable since the specific pollution
permit scheme did nothing to reduce
pollution, or to force any changes or charges
on a polluting industry.   One of the
problems was the donation of the pollution
permits by the EPA.  Another issue was the
lack of any evidence of attempts to reduce
polluting discharges through the use of a
sinking lid approach.  If the EPA charged
for the permits, operators would probably
rank their plants in order from least to most
polluting, and the older and less
environmentally friendly plants would be
upgraded or phased out as permitted
discharge capacity was used up.  The charge
would be internalised immediately,
however, the reduction in discharges would
not be achieved unless a `sinking lid policy’
was also adopted.  Under this strategy,
regardless of whether the permit was
charged for, the maximum discharges by the
industry as a whole would be progressively
reduced over time.  The effect would be to
drive out polluting plants and reduce
discharges, with the costs of replacing older
capacity being internalised by the producers.
Had these alternatives been under discussion
the reactions of the commentators in the
previously cited journal might have been
different.

2.3 Other Charging Mechanisms

The issue of externalities is wider than just
accounting for or preventing pollution.  As
noted in the introductory section,
externalities can be much wider including
the costs to the employees and to non-
contractual parties.  Mathews (1984, 1993)
described attempts to account for these costs
as Total Impact Accounting.  Although the
author subsequently treated externalities as
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mainly the public costs of pollution, there
were references to other issues such as the
costs of congestion, reduced property values
and the value of public improvements
(Mathews, 1993, pp.137-138).

Gray et al. (1996) noted that if the
unsustainable aspects of economic activity
were added to the conventional private
costs, then no corporations would make a
profit (Gray et al., 1996, p.297).  In a
different context, it could be argued that if
the cost of publicly funded facilities were
charged to economic organisations (where
appropriate), at least some of them would be
shown to be net receivers, and therefore
running at a loss in conventional financial
accounting terms.  Mathews (2000)
proposed the development of macro-social
accounting disclosures, especially where
government provides infrastructural assets
for the use of private sector organisations.
This is part of the Total Impact Accounting
concept, which may provide the basis for
other charges to be borne by the private
sector organisation rather than the general
public.  This is another aspect of
internalising externalities, but this time not
related to pollution.

 2.4 Provision of Specific Infrastructure
Items
 
 There are occasions where public funding is
used to provide specific items of
infrastructure from scratch, or to modify and
extend existing facilities, solely for the use
of one or more private sector organisations.
For example, the provision of port facilities,
the extension of airport facilities or the
construction of a spur rail line may be
funded out of public funds to achieve
specific goals.  Presumably those goals
might include furthering commercial
relationships with one or more
organisations, to create employment

opportunities, either at the enterprise(s)
which benefit directly, or both there and
elsewhere, so that the aggregate economic
activity will lead to taxation revenue,
foreign exchange earnings, or the reduction
of social costs, which in total will be greater
than the initial cost to the public purse.  If
that is not the case the public might be
excused for wondering why the funds are
provided in the first place!
 
 The current difficulty (in terms of
accounting and reporting) is that neither
government, nor the private sector
enterprise, appears to disclose sufficient
information to enable the wisdom or
otherwise of the investment to be judged.  It
could be argued that the cost of providing
the facilities is analogous to an externality in
that it is a private cost borne by the public,
and should be internalised as part of the cost
of the activity of the private sector
organisation.  One way of bringing issues of
this nature into open discussion would be for
both public and private sector organisations
to disclose: details of facilities provided by
government funding, whether local or
central, and contributions made either
directly or indirectly by the organisation to
offset the investment.  Examples might be
taxation or other charges, increased
employment or reduced social costs;  details
of specific direct funding to keep the
business operating (if any); together with
estimates of the benefits to society of
continued operation.  In some instances it
may be shown that an organisation is a net
producer of resources rather than a net
consumer of resources, and the externalities
are positive and not negative.

 
 The reader would expect to find the
corresponding data in the public accounts of
the agency providing the facilities.
Although bound to be contentious, this
suggestion is really no more than common
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sense; private sector organisations should,
over time, be expected to fund all of their
activities.  If they do not then the taxpayers
are subsidising the returns to shareholders,
usually a minority group in society, and
issues of equity will become paramount.
Equally, private sector organisations should
be expected to be rewarded for all of their
activities.  If not, the taxpayers are
benefiting at the expense of the
shareholders.  Once the information was
available it could be used to determine
reasonable charges and prices for the use of
the infrastructure and facilities.  A charge
would automatically result in the
internalising of the costs and their inclusion
in the cost of the good or service produced.
 
 2.4 Absorption of Externalities Created
by an Organisation

Discussions about externalities have tended
to be dominated by the problems of
pollution, however, the externalities referred
to here are those non-pollution events,
which result from the organisation operating
where and how it operates.  For example,
added road traffic may increase the cost of
maintaining highways; and perhaps
industrial accidents should be a charge on
the enterprise and not on the local
community.  It may be argued that local
authority charges and taxation pay for these
costs, however, there is little information
provided to verify this and a great deal more
transparency is needed, for example with
disclosures of: contributions to the local
government via taxes and charges; the
employment benefits conferred on the local
area (which offsets the cost of externalities);
estimated costs of externalities such as
traffic congestion, road accidents and health
related activities.  The organisation cannot
be expected to be regarded as legitimate if it
imposes externalities on the local
community (or the wider community either

although this may be less obvious).  The
cost of some externalities could, perhaps,
exceed the payment of rates, local taxes etc.,
leaving the community with a net loss;
although the provision of employment and
the multiplier effect of local spending will
probably prevent this.

3.0 ENVIRONMENTAL EQUITY
ACCOUNTING
 
 The previous section has considered how
externalities may be charged to the entity
responsible for their generation; by  (1)
vigorously regulating discharges to force
organisations to internalise costs either by
purchasing new technology or by paying
fines, and/or (2) by giving permission to
discharge under permitted conditions
(financial charges, sinking lid allowances),
and/or (3) by charging for non-polluting
externalities in the form of services/facilities
provided for the use of the organisation.
Note that none of the first three approaches
indicates that externalities can be
determined in financial terms with any
precision, even if physical measurements
can be made, and total discharges estimated.
Indeed the full cost of discharges to society
would include all the effects and their
mitigation and remediation, which would be
problematic to calculate.  Thus, if
externalities were internalised but not
prevented, there would still need to be
public expenditures to mitigate the effects of
the charges.  An alternative approach has
been suggested in an attempt to develop
financial measurements to fit into a more
usual accounting format.  This has been
called Environmental Equity Accounting by
Boone and Rubenstein (1997) and Epstein
(1996).  Boone and Rubenstein (1997)
reported on the use of what they described
as Full Cost Accounting (FCA), to integrate
economic and environmental information
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with business decisions.  They noted that
traditionally, externalities were not included
in the cost or price of products, but borne by
individuals or by society at large.
Monetised external impacts are those, which
have been estimated in financial terms, and
therefore differ from those which are
described quantitatively and/or qualitatively,
but are not able to be monetised.
 
Two main approaches to determining
externalities in monetary terms were
suggested (1) the cost of control approach
using the cost of installing and operating
environmental control technologies as an
approximation of the value of the
externalities removed, and (2) the damage
function approach where environmental and
scientific data are incorporated with
economic models and methods to estimate
external impacts and costs.  Epstein (1996)
included consideration of monetised
environmental externalities in his chapter on
capital budgeting systems.  He also used
Ontario Hydro as an example organisation,
where a number of methods of calculating
external effects have been examined but not
for the purpose of financial disclosures.

Boone and Rubenstein (1997) discussed the
use of this information in both internal and
external reporting and decision making.  In
terms of the external reporting system they
suggested that the concept of a financier and
a prospector joining forces with the
prospector receiving equity to the value of
mining rights, as a basis for suggesting the
use of the Environmental Equity Account.
In a subsequent example the monetised
externalities are based on statistical and
scientific analysis and economic modeling
arrived at by internal (within company)
determination.  In the example used, the
company does not incorporate externalities
among the costs of inputs.  However, we see
that feature as an essential part of the

process. Boone and Rubenstein (1997) noted
that environmental obligations would not
meet the normal definitions of either assets
or liabilities, however, this was because of
the parameters which they used in their
examples, and the way in which the authors
regarded the process an internally generated
and limited to the one organisation.  The
article did not envisage government backing
for the inclusion of the Environmental
Equity Account (EEA) as part of GAAP.
The mechanism envisaged is that the EEA is
a part of the ownership accounts.  Increases
in the EEA would have a corresponding
entry among the expenses of the operation
i.e. externalised costs would be internalised
and added to the expenses of production.
Boone and Rubenstein (1997) acknowledged
that new rules would have to be developed
recognising that the environment was a
factor of production.  Boone and Rubenstein
(1997) did not set out to provide a model to
be universally applied, but confined their
article to reporting an actual experimental
approach by Toronto Hydro.

4.0 THE PROPOSED MODEL

This paper will now attempt to set out a
possible extension of the work of Boone and
Rubenstein (1997), which could be
implemented by Government agencies,
together with professional accounting
bodies, generating pressures for the
internalisation of a surrogate for
externalities.  Using the argument proposed
by Boone and Rubenstein (1997) it will be
assumed that a realistic surrogate may be
obtained using the cost of control approach,
as determined by a government agency, and
then given support as GAAP by the
professional accounting body.  This process
is similar to the use of government valuers
to place `official’ values on properties for
the determination of property taxes.
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In this proposal the EEA would be created
by the authority of corporation law and the
normal double-entry mechanism would be
used. The balance of the EEA may be
written off as a charge against production,
and the actual cash paid to the agency
responsible for cleaning up and remediating
the effects of the pollution caused (since
discharges will continue unless the
organisation pays for the installation and
operation of the technology upon which the
cost of control approach is based).  If the
organisation installs and operates state of the
art equipment pollution would be reduced to
the best possible level at that time, there
would be no balance in the EEA and the
costs will have been internalised.  Where the
EEA remains as a residual quasi-owners
account, the balance would be eligible for
the payment of dividends in the same way as
other equity holders.  The dividends would
be paid to the same agency responsible for
cleaning up externalities.  Valuations could
be made periodically, perhaps every three
years, and any increases over the previous
period, presumably caused by changes in
output, technology, maintenance of the
equipment or operating practices, would
lead to higher dividends or capital payments
to reduce the balance of the EEA.
Management would be able to choose
between investing in the technology, paying
the dividends, paying off the capital balance
of the EEA, or some combination of these
alternatives.  Payments should not be
consolidated with other revenue, but would
have to be kept separate for environmental
remediation if the system is to achieve an
improvement in the condition of the
environment.

This proposal (or one similar to this) would
ensure that a figure approaching
environmental impact costs would be
charged to products and services, either
because of write offs from the EEA, or

dividends paid to the agency responsible for
environmental cleanup and maintenance.
Apart from the contentious issue of a
government imposed EEA, the main
problem would lie in the initial
determination under the cost of control
approach.  Of course, there would not be an
EEA if the producing organisation employed
state of the art technology which reduced
any material discharges, which is the
objective of any movement to identify,
measure, and value externalities.

5.0 CONCLUDING COMMENTS

In recent years large corporations have
begun to make more environmental
disclosures in annual reports, or in a separate
environmental report.  Unfortunately, these
reports vary in quality and content.  They
are also voluntary, unaudited, and in many
instances produced by personnel with public
relations rather than accountability roles.
Furthermore, no matter how much effort is
put into these reports, and regardless of how
good the report really is, the issue of
externalities is not addressed.  This paper
has considered a variety of ways that
externalities could be identified, measured,
valued and thus internalised, where they
would become part of the operating costs of
the product/service provided.  The use of
regulations/audit/legal action to reduce
discharges would be difficult to operate, and
may only be feasible in cases of public
danger through toxicity.  The use of
pollution permits and thus charges for
operations was also considered.  Pollution
permits, it is argued, only reduce discharges
and impose costs which must be internalised
if there is a direct charge or a sinking lid
policy of gradually reducing permitted
discharges.  Charges for operations were
examined including charges for the public
costs expended in providing the
infrastructure for private sector use and also
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remedying the externalities (non-polluting
type) which may be identified.

A novel development was the notion of the
environmental equity Account (EEA)
proposed in Boone and Rubenstein (1997).
The basic idea was adapted in this paper in a
way that the authors believe could lead to a
mechanism for internalising externalities.
Estimates of externalities would be
determined using the cost of control
approach, and organisations would be
legally required to carry this figure as an
EEA balance unless it was discharged by
payment to an agency responsible for
mitigating the effects of environmental
pollution.  EEA balances carried forward
would be eligible for dividend payments,
also to be made to the environmental repair
and maintenance unit.
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ACCOUNTING FOR CARBON EMISSIONS

Lorne Cummings
Macquarie University

The failure of the 6th Conference of the
Parties to the UN Convention on Climate
Change in the Hague last month, to reach a
firm agreement surrounding accounting for
carbon emissions, highlights deep divisions
at the international level for implementing
measures to reduce greenhouse gases. The
purpose of the meeting of 10,000 delegates
from over 160 countries was to finalise and
ratify the 1997 Kyoto protocol on global
warming, which set targets for the reduction
in greenhouse gases. Whilst the conference
made progress in outlining a financial and
technology transfer package for developing
countries, it failed to reach an agreement on
issues surrounding the much lauded
emissions trading system.

At the centre of the controversy was the call
by certain developed nations, to extend the
criteria used to define carbon dioxide-
absorbing forests. Under the Kyoto Protocol,
industrialised nations have to reduce their
emissions five percent below their 1990
levels by 2008-2012. Australia, the United
States, Japan, and Canada want to avoid
domestic efforts to control their rapidly
growing carbon missions from energy use
by counting forest carbon storage and so
claim to be meeting their Kyoto targets. By
widening the criteria used to measure
greenhouse gas-absorbing trees, this will
increase the environmental credits used to
offset carbon-dioxide emissions.

Environmental credits can be earned by
reducing direct carbon emissions, by
creating carbon sinks (examples being
forestry plantations, which absorb carbon

dioxide from the atmosphere) and through
environmentally friendly infrastructure
investment in developing countries.
Furthermore, they can be bought from other
countries that produce less greenhouse gases
than the limits allow. By effectively
changing the rules, a country can meet its
obligations under the Kyoto protocol, but at
what cost to the environment?

Australia wants to include vegetation such
as salt-bush (which is planted to alleviate
salinity) and non-domestic exotic plant
species into the equation. This proposal was
widely condemned as ‘cheating’ by
environmental groups, moves which would
reduce Australia’s credibility. Australia’s
position led to the Dutch environment
Minister stating that “If a kangaroo can
jump over it, it’s not a tree”.

Green groups have criticized Australia’s
stance as relying too much on avoidance
mechanisms such as forest and plantation
off-sets, rather than curbing the growth of
fossil fuel emissions. Furthermore, critics
have argued that the economics of the
developing carbon sequestration market is
becoming an additional driver for clearing
native forests. They cite examples such as
the destruction of native forest in Tasmania's
Tamar Valley, and its replacement by fast-
growing eucalyptus plantations intended for
carbon credits under the Kyoto Protocol. In
this particular case, the Tokyo Electric
Power Company (TEPCO), Japan's largest
power utility has invested over $10 million
for 3000 hectares of eucalyptus plantation
that are expected to yield TEPCO 130,000
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tonnes of carbon credits which could be
offset against carbon emissions increases in
Japan.

Because of its special reliance on fossil fuels
and land use, which accounted for 30% of
domestic greenhouse gas emissions,
Australia was allowed to increase its carbon
dioxide emissions by 8% on 1990 levels
(instead of the 5% reduction applicable to
other countries) under the 1997 Kyoto
Conference Agreement. However a 1998
inventory has revealed that Australia’s
emissions have actually increased by over
17% from 1990 levels (see Table 1). Critics

have argued that this will have an
accelerating impact on global warming,
which increases tropical diseases such as
malaria and dengue fever, damages forests
and coral reefs, reduces crop yields in the
tropics and sub-tropics. This in turn
displaces tens of millions of people and
places increasing pressure on fresh water
resources.

Australia’s position and that of the United
States is in contrast with European countries
who favor a stricter interpretation of what
should be counted toward carbon credits.

Table 1: National CO2 Emissions by Parties to the Kyoto Convention (in Gigagrams)

Country 1990 1998 Country 1990 1998
Australia 278,669 337,973 Lithuania 39,535 16,694
Austria 62,130 66,604 Luxembourg 12,750 n/a
Belgium 113,997 121,975 Monaco 108 138
Bulgaria 84,136 55,150 Netherlands 161,360 181,370
Canada 465,755 529,431 New Zealand 25,398 28,941
Czech Republic 165,490 128,268 Norway 35,146 41,700
Denmark 52,894 60,125 Poland 380,697 337,450
Estonia 37,797 19,232 Portugal 43,132 53,891
Finland 60,771 63,945 Romania 172,510 n/a
France 387,590 412,860 Russian Federation 2,372,300 n/a
Germany 1,014,501 886,181 Slovakia 62,237 43,772
Greece 85,164 100,449 Slovenia 13,935 n/a
Hungary 71,673 57,601 Spain 226,057 273,017
Iceland 2,147 n/a Sweden 55,443 56,953
Ireland 31,575 40,019 Switzerland 44,409 44,809
Italy 432,565 459,461 Ukraine 703,792 314,445
Japan 1,124,532 n/a United Kingdom 584,220 546,390
Latvia 24,771 8287 United States 4,914,351 5,478,051
Liechtenstein 208 n/a
Source: United Nations Framework Convention on Climate Change, 1998.

The position of the Australian Government
is that a strict application of what constitutes
“carbon sinks” would impose heavy costs on
the mining and energy sector here in

Australia that rely on fossil fuels. This in
turn would disadvantage the country
economically against other North Asian
countries such as South Korea and China,
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which to date, are not subject to the Kyoto
protocol. Given that it is predicted that the
greenhouse emissions of developing nations
will soon overcome those of the developed
world, countries such as the United States
have made it a pre-condition that developing
countries be included in the protocol before
the agreement is ratified, a position that
Australia also supports. Australian
emissions have increased despite an
investment of almost $1 billion in action
programs to bring down greenhouse gas
emissions, which included programs to
support renewable energy technology,
promote energy efficiency, and increase the
use of renewable sources of electricity.

Australia has been recording its own
Inventory of National Greenhouse Gas
Emissions since 1990, however these
emissions are not those measured against the
Kyoto protocol, as certain land based
emissions in the national inventory are
excluded.

The failure to ratify the protocol has
thwarted efforts to have it become
international law by 2002 (the tenth
anniversary of the Rio Summit). However
negotiations will resume again in May 2001,
most likely in Bonn, Germany, the home of
the climate change secretariat. The decision
to suspend the summit could be beneficial in
that a chance to “cool the heels” could allow
for a renewed interest in finding common
ground. The Biosafety Protocol to the
Convention on Biological Diversity, which
had ended in stalemate in Columbia in
February 1999, was in January 2000,
implemented, and an agreement on
genetically modified organisms reached.
Either way, governments should absorb the
reality that global warming is one of the
predominant challenges of this century, and
that failure to agree on mechanisms to

address the problems surrounding it, could
be immeasurable.
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RIVERINE TAILINGS DISPOSAL: A METHODOLOGY
WELL PAST ITS USE BY DATE

Michael Rae
Leader - Resources Conservation
WWF-Australia

The practice of using rivers and streams as
vehicles for mine waste disposal is being
questioned as never before.

Downstream communities and development
and environment non-government
organisations (NGOs), including WWF,
have long criticised the practice of dumping
mine tailings and waste rock into rivers.
Recently WMC has indicated, 'that the
potential impact of tailings disposal in a
river environment was an unacceptable
practice for the company." BHP has also
made commitments that they will not invest
in mines using the practice in the future.

Riverine tailings and waste rock disposal has
been adopted as the technology of choice in
a variety of locations in the Asia-Pacific
region. The attraction is simple: dumping
waste into rivers is undoubtedly cheaper
than waste storage in tailings dams and
permanent waste rock dumps. In areas prone
to earthquakes, with steep topography and
high rainfall, such as the island of New
Guinea, riverine disposal has been chosen as
the lowest cost waste management solution
by mining companies and government
regulators determined to see mines in such
locations proceed.

While cost-effectiveness in terms of mine
operations might be realised by riverine
tailings disposal, recent experience indicates
that those benefits can be exceeded by the

costs associated with resulting
environmental and social impacts and
damage to company reputation. BHP's Ok
Tedi mine in Papua New Guinea has had the
highest public profile of the mines utilising
riverine waste disposal, but concerns have
also been raised about Placer-Dome's
Porgera gold mine in PNG's Enga Province
and Freeport/Rio Tinto's giant Grasberg
copper and gold mine in West Papua,
Indonesia.

Ok Tedi's dominant profile reflects the scale
of the mine's environmental and social
impacts, with an estimated 1350 sq km of
rainforest expected to suffer die back as a
result of overbank deposition and
consequent disruption to local communities.
The mine's dumping of approximately
70,000 tonnes of waste per day has
dramatically exceeded the assimilative
capacity of the Ok Tedi and Fly River
systems. Ok Tedi's legacy (and the
operators' exposure to liability claims) will
continue for the majority of this century,
long after the mine's closure, anticipated to
occur between five and ten years.

Placer Dome's Porgera mine dumps
approximately 37,000 tonnes per day of
tailings and waste rock into the Porgera and
Strickland River. Porgera has not had the
same physical impact as Ok Tedi, owing to
the lower levels of waste and the higher
levels of streamflow through the Strickland
system. Overbank deposition of mine-
derived sediments has occurred and local
communities remain concerned as to
possible health and environmental impacts.
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Less well known to the general public, until
the recent opening up of the Indonesian
political system, is the Freeport/Rio Tinto
Grasberg mine. In scale, Grasberg dwarfs
that of the Ok Tedi and Porgera operations.

Licensed to dump 300,000 tonnes per day
into the Ajkwa River system, Grasberg has
recently been ordered by the Indonesian
government to cut back to approximately
200,000 tonnes per day, following a recent
waste rock landslide into Lake Wanagon and
the deaths of four people.

Like Ok Tedi, Grasberg's disposal of waste
rock and tailings is massively in excess of
the assimilative capacity of the receiving
environment. The mine is burying a large
area of tropical lowland rainforest and
mangroves and its potential impacts on the
adjacent marine and coastal areas have yet
to be properly assessed. While the company
and the government have begun this latter
task, it is patently regrettable that this
research was not done prior to approval and
operation of the mine. The results of the
research will simply describe the anticipated
impacts. The volumes of waste already
entrained in the river system are so large that
little can be done to mitigate the impacts
over the short term. Even immediate closure
would see the mine wastes impacting the
environment for many years.

While important, all the other environmental
impacts of the Grasberg, Ok Tedi and
Porgera mines are largely irrelevant relative
to the impacts of the tailings and waste rock
disposal. As an independent review of the
Grasberg operation in 1999 by
environmental management auditors
Montgomery Watson revealed, Freeport has
competent environmental management
systems in place. But it must be said that

such systems are exceptionally marginal in
their amelioration of the impacts of throwing
200,000 tonnes of waste a day into the river.

BHP Position on Riverine Waste Disposal

BHP will not commit to a new mining
project that disposes of waste rock or
tailings

Today, downstream communities, NGOs
and some of the world's major mining
companies have recognised that riverine
tailings disposal is a methodology well past
its "use by" date. Companies like WMC and
BHP have accepted that it is a practice that
will no longer be tolerated by society,
including local communities and their
investors, insurers and staff.

WMC Resources announced its decision to
foreswear further investment in mines
requiring riverine tailings disposal at the
Minerals Council of Australia 1999
Environmental Workshop. In its
Environment Progress Report 1999, the
company said that it believed "... the
potential impact of tailings disposal in a
river environment was an unacceptable
practice for WMC", page 4.

BHP's Board recently endorsed the
following policy: "BHP will not commit to a
new mining project that disposes of waste
rock or tailings into a river.

This position does not apply to:

- The disposal of waste rock and tailings
materials in conventional waste rock
dumps or tailings dams which may be
constructed within the catchment of a
river system where such structures are
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designed to retain and store the waste
materials.

- Discharge of water from tailings dams or
waste rock dumps (of a quality
acceptable for downstream beneficial
uses)."

The author is aware of at least two other
major mining houses contemplating similar
policy announcements. The issue of riverine
tailings and waste disposal is also a critical
issue under discussion amongst the ten
members of the Global Mining Initiative and
the 28 sponsoring companies of its Mining,
Minerals and Sustainable Development
Project.

WMC Riverine Tailings Policy

“WMC will assess all options relating to
tailings disposal and storage. However, we
will not practice riverian disposal”. Gordon
Drake, Group Manager, Public Policy and
Environment, WMC Resources Ltd

If the mining industry is to win back
community confidence, individual
companies and the industry's associations
must act decisively on the issue. In the
words of one industry insider, this issue is a
"no brainer": it is obvious that the mining
industry must abandon the practice,
acknowledging that riverine tailings and
waste disposal has no public support. It
would be a sign of good faith to the broader
community that the members and supporting
companies of the Global Mining Initiative
are seriously committed to improving
environmental performance if those
companies each immediately endorsed a
policy similar to that of the BHP Board.
Such a "no brainer" decision should not
have to wait until the end of the two year

Mining, Minerals and Sustainable
Development Project.

Because of the critical national and local
economic and social importance they have
assumed, it is highly unlikely that Ok Tedi,
Porgera and Grasberg will be immediately
closed. A policy that meets the broader
community goal would be to ensure that the
existing mines utilising riverine tailings and
waste disposal are the last of the breed. That
is, once Ok Tedi, Porgera and Grasberg have
closed, there will be no more such mines.

Such a policy would open the way for
community engagement in debate over deep
sea tailings and waste disposal, a practice
the industry has adopted but is viewed with
reservations by many.

[Note: The author has been a member of the
Porgera Environmental Advisory Komiti
(PEAK), a committee established by the
Porgera Joint Venture to advise the company
on the environmental management of the
mine. WWF has accepted financial
contributions from BHP, Placer Dome and
Rio Tinto for its conservation program.]

This article was reproduced from the journal
GROUNDWORK (Number 4 Volume 3,
September 2000), with the kind permission
of the Australian Minerals and Energy
Environment Foundation.

For further information, please contact
Michael Rae, Program Leader - Resources
Conservation, WWF-Australia on

(03) 9853 7244
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NEW BOOK REVIEWS

Asia’s Clean Revolution
David P. Angel, and
Michael T. Rock

Published by Greenleaf Publishing, July
2000
277pp : 156 x 234mm
Hardback: ISBN 1 874719 33 0
£40.00  US$75
£19.95  US$37

Asia’s Clean Revolution examines the
prospects for and pathways to such a new
trajectory. The book lay’s out a path
breaking vision of how developing countries
might go beyond environmental regulation
and put in place an array of policies and
institutions that could integrate
environmental, industrial and technological
goals. These findings provide important

input for negotiators considering climate
change on a global scale.

The book approaches the challenge of
growth and environment in Asia in a novel
way, by identifying six major
transformational dynamics under way in the
world today, and assessing whether these
can be harnessed to the goal of improved
environmental performance of industry.

With a set of specially commissioned
chapters from the leading authorities in
North America and Asia, this ground-
breaking book is the first to present concrete
policy solutions to the looming crisis driven
by large-scale urban-industrial growth in
developing Asia.
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Sustainable Banking: The
Greening of Finance
Leon Klinkers, Jan Jaap Bouma and
Marcel Jeucken

Published by Greenleaf Publishing, October
2000
ISBN 1-874719-38-1
Hardback   £45.00/US$84.00

Given the intermediary role banks play
within economies, their potential
contribution toward sustainable
development is enormous. This book has
been produced in order to present
global perspectives and case studies on the
financial services sector and how it is
responding to this challenge. To date, banks
have been relatively slow to examine their
exposure to risk (the environmental
performance of their clients) and the
opportunities (the products and services they
offer). Not before time, this is beginning to
change, with both risk and opportunity

becoming established elements in banking
policies towards the environment.
Sustainability is beginning to reach the
mainstream of the financial services sector.

Sustainable Banking, produced in
association with Deloitte & Touche is the
most comprehensive book on these crucial
developments available and will be essential
for all those in the financial services sector,
corporate managers and the rapidly growing
academic community considering how
sustainability may be achieved.
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ENVIRONMENT EXTRA!

U.S Military under Scrutiny in South
Korea

United States Military Forces have come
under fire recently for alleged
contamination in the port city of Inchon.
Pressure is mounting for the United States
to provide compensation. Much of the
controversy surrounds a disused U.S oil
storage facility that had been in use 30
years ago at Inchon, but which now
operates within the province of North
Kyongsang. A local South Korean civic
group “Green Korea United” claims the US
military is responsible for the pollution of
about 1.42 million sq. meters of
mountainous land in the port city.

Not surprisingly, North Korea’s communist
state controlled media has made much
political mileage out of the allegations,
accusing the U.S of “scores” of
environmental pollution incidents since
1990, ranging from water contamination,
illegal waste disposal and toxic chemical
spreading.

As a result of the accusations, South
Korea’s Environmental Ministry and
Defence Ministry have combined to carry
out an inspection of 1400 of it’s own
military units across the nation. Over 71%
of military units are not equipped with
water treatment facilities.

The United States military has strenuously
denied the allegations, but has yet to
furnish a report on the matter.

South Korea has sought to include an
environmental clause into a new.0 Status of
Forces Agreement (SOFA) with the United

States. The pollution allegations have
heightened an already sensitive relationship
between the two countries as anger grows at
recent crimes committed by US military
personnel stationed in Korea.

China’s Pollution causing Impotency

China’s State run “China Daily” newspaper
has reported that heavy pollution has
contributed toward rapidly increasing
incidents of impotency among men.
According to the newspaper, 20-30% of all
adult men suffer from sexual problems such
as impotence and sterility, which has been
growing at an alarming 15% per year,
caused mainly by work and family stress
and environmental pollution.

Legal Victory in China against Pollution

An unemployed man has become the first
individual in China to win a lawsuit against
a company for environmental pollution. In
October, the Yinchuan City District People’s
Court in Ningxia ordered the Yinchuan City
Materials Management Company to pay Mr.
Zhang Diansheng a settlement of 3000 yuan
(A$800), after damages suffered as a result of
pollution.

The claim was awarded on the basis of both
economic loss and emotional trauma. Mr.
Zhang resided for years above a chimney that
produced black toxic smoke. The Chimney
and Boiler Building was located three metres
from Mr. Zhang’s apartment building, and the
Chimney two metres underneath his home on
the sixth floor.

The case was brought to court following a
signed petition by 39 neighbours and
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photographic evidence of the Chimney and
Building. After paying legal fees. Mr. Zhang
hopes to establish an Environmental
Protection Bodyguard Fund to reward those
who protect the environment.

China Establishing Ecological Protection
Zones

China’s State Environmental Protection
Administration (SEPA) will establish
between 40 and 50 key ecological protection
zones during the next five years in several
regions including those that border the
Yangtze and Yellow Rivers. The ecological
protection zones allow for human activities
(unlike nature reserves), but the activities
must be within the capacity of the natural
ecology. Therefore activities that destroy the
environment or cause pollution will be
prohibited, and population growth will be
controlled within the selected regions.
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