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Introduction 

Our political systems were built to manage the industrial revolution where the great contest 
of the age was between capital and labour.   

We have become as a nation highly skilled in economic management, highly skilled in the 
social sciences – education, health, law and order. 

Our problem is that our political institutions were designed to manage economic growth and 
distribute wealth at a time when the natural world seemed endless – where nature was there 
for the taking – where land clearing was part of a heroic vision to develop the nation – where 
fresh water flowing to the sea was thought to be wasted – when nobody dreamed that 
carbon dioxide emitted from the power stations that drove the industrial revolution could 
change the world’s climate. 

The pursuit of economic growth is built on a paradigm of an infinitely expanding economy, 
where advances in personal and national well-being are measured by a growth in the 
exchange of goods and services.  Throughout modern history, economic growth has been 
achieved in large part from the conversion of nature into products for direct human 
consumption:  each time the economy grows, so does the impact on our natural capital - our 
natural resource1 assets and the health of ecosystems.2,3 

This economic development pathway is now depleting our natural capital at a scale that is 
approaching (and in many cases has already exceeded) the ability of our ecosystems to 
sustain the demands being place in them.   

Humanity has converted over half of the world’s forests, degraded river basins, depleted 
agricultural soils of essential minerals and carbon and depleted and polluted much of the 
world’s available freshwater resources.  As a consequence, global species extinction is now up 
to 1,000 times higher than evidenced in the fossil record.4 

It doesn’t have to be this way. 

These are the defining issues of our age, ones which will increasingly challenge our notion of 
progress.  
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In 1992 at the Rio Earth Summit, environmental accounts were proposed as a way of 
integrating the environment in decision-making.5  Many of you here in this room will 
remember those heady days, we were convinced that we were on the right track, and the 
world had decided to fix it.  

Soon after, the Commonwealth government commissioned Australia’s first State of the 
Environment Report.  I remember well the day Ian Lowe, the Chair of 1996 SoE launched this 
landmark report. 

He also warned us then that “we urgently need better information and understanding … 
(that) Australia lacks the integrated national systems and databases to measure 
environmental quality, manage it and evaluate the effectiveness of that management”. 

So what happened?  Fast forward 10 years and the 2006 SoE says “it is still impossible to give a 
clear national picture of the state of Australia’s environment because of the lack of accurate, 
nationally consistent, environmental data”.6 

Eighteen years since Rio and information about the environment is still not incorporated in 
the processes we use to make decisions that impact our economy and our society.  

This is because we have failed to establish the institutional frameworks to track, in quantifiable 
and comparable units, the health of our environmental assets. 

We all care for our environment, but until we can put in place a system that tells us what is 
happening to our landscape, we have no chance of leaving this world in a better condition 
than the one we have been so fortunate to inherit. 

If we are to have any hope of addressing these challenges, we are going to have to apply the 
same discipline to environmental management that we apply to managing our economy.   

We have economic accounts to manage economic growth: what we also need are 
environmental accounts to manage its impact.  

We need to build a set of environmental accounts that measure the condition of key 
environmental assets, so that for the first time in our history, we will be able to systemically 
measure change, account for impact of our actions and monitor the success of our 
investments in improving or maintaining the health of our environment. 

If you don’t measure it, you can’t manage it. 

In 1993 a handbook for integrated environmental and economic accounting was published 
by UNEP and the World Bank7 as a way of responding to concerns about the impact of 
economic growth on the health of the world’s ecosystems.8,9,10   This was updated in 2003 by 
the UN, EU, IMF and OEDC into a draft framework for “statistical accounts … of the interaction 
between the economy and the environment”.11 

The focus of this work to date has been on how natural resources such as logs and water 
contribute to the economy and how economic activity depletes these resources, reflecting 
perhaps its origins from the Club of Rome.8   

Revealing the prices associated with stocks and flows of physical assets is an important step 
towards more efficient use of natural resources; it can tell us how efficiently natural resources 
are being used to support our economy and how this activity impacts on the stocks of those 
physical assets.  
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The great challenge for environmental accounting however, is not the ability to measure the 
rate or economic efficiency in how humanity uses natural resources – as worthy an objective 
as that is – the great challenge of our age is to understand the impact an economic activity is 
having on the health of the world’s ecosystems. 

In Australia, water accounts12 are being used to evaluate economically efficient ways of 
returning overallocated river systems in the Murray Darling Basin to sustainable levels of 
extraction.13   

This is important, but what these accounts are not currently able to do is measure the 
condition (or ‘health’) of this river system.  They are therefore of little value in determining the 
primary public policy question as to what the sustainable level of extraction should be. 

What is needed is a science-based unit of measure to account for the health of ecosystems.  
This is the missing link between science and policy:  if you don’t measure it, you can’t manage 
it. 

What do environmental accounts need to do? 

The Wentworth Group’s interest in this process is very specific: the great urgency today is not 
to build bigger information systems.  You could count all the feathers on every bird in 
Australia and it would not make one jot of difference to environmental outcomes if that 
information is not assembled in a way that enables people to make economic decisions.  

Environmental accounts need to be constructed so that they can improve the quality of 
environmental decisions, in different ways, at multiple scales: 

• Firstly, they need to provide annual national, state/territory-wide and regional 
(catchment) scale reports which measure the health and change in condition of our 
major environmental assets; 

• Secondly, they need to be data based and geographically specific, so that they can 
underpin the long-term catchment management and land use planning decisions by 
all levels of government; and 

• Thirdly, they need a common accounting metric so that these environmental 
accounts can be used to improve the cost effectiveness of public and private 
investments in environmental management and repair. 

We want to use existing environmental monitoring systems to build such a system.   

The challenge for environmental accounting in Australia today is to take existing 
environmental data, at scales that can inform management decisions and begin the long 
process of using and establishing trend data at these scales. 
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A Common Currency for Accounting for Nature 

National accounts are built using a national currency (a Dollar, Yuan, Euro, etc) which assigns 
a common value for the exchange of goods and services.  Without a common currency it is 
not possible to construct economic accounts. 

While it is possible to express many physical environmental assets as quantities, there is no 
established unit for measuring the health (quality) of ecosystems.14,15,16,17   

The starting point for building a system of environmental accounts is dependent on the 
creation of a common unit of measure that is capable of assigning a value for all 
environmental assets and indicators of ecosystem health.   

Creating a measure for ecosystem health must address a number of challenges:  no two 
environmental assets are the same; often different indicators are needed to measure the 
same asset in different locations; the cost of data collection creates significant variation in the 
quality of information collected; and no single indicator can provide a complete picture of 
ecosystem health.    

In 2008, the Wentworth Group of Concerned Scientists, in association with other scientists 
and economists, developed a model for building a regional system of national environmental 
accounts that we believe will address each of these challenges.   

This Accounting for Nature model18 creates a common unit of account for all environmental 
assets and indicators of ecosystem health, irrespective of the unit of measurement.  It does 
this by using the science of reference condition benchmarks. 

The common currency for environmental accounts does not imply a monetary value:  it is 
simply a scientific method for standardising the measurement of environmental assets so that 
we can compare the relative state of one asset with another and aggregate information at 
different scales and for different assets. 

This methodology plots the condition of all environmental assets and indicators of ecosystem 
condition on a common scale (stocks), and measures how each is tracking towards or away 
from a healthy condition over time (flows).19 

In a paper we produced recently for the international environmental accounts review20, we 
describe a four stage process for establishing a standard for environmental (ecosystem) 
accounts: 

1. Adopt reference condition benchmarks as the scientific standard for accounting for 
all environmental assets and indicators of ecosystem health; 

2. Develop scientifically accredited methods for combining ecosystem health indicators, 
based on reference condition benchmarks;  

3. Develop standards for ecosystem accounts and scientific accreditation of ecosystem 
indicators; and  

4. Use the ecosystem health indicators as the standard for incorporating environmental 
(ecosystem) accounts into the international “System of integrated Environmental and 
Economic Accounts”. 
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The Science of Reference Condition Benchmarks 

This model for environmental accounts is based on the science of reference condition 
benchmarks.  Reference condition is the status of an ecosystem’s components as they would 
be if significant human intervention had not occurred in the landscape.21  

Describing the existing stock of an environmental asset against a reference condition 
benchmark does not imply or suggest that landscapes should be returned to this pre-
disturbance condition.  Reference condition benchmarks simply provide a common base to 
measure change against a common denominator. 

Reference condition accounting is used extensively in the scientific literature to describe a 
standard or benchmark against which to compare the condition of an environmental asset or 
ecosystem.22  It is also an appropriate measure for describing where ecosystems are 
approaching critical thresholds, which are common in complex ecosystems.23,2425,26 

A reference condition score is a numerical comparison of an observed condition and that 
expected under a reference condition.21  It is a number between 0 and 100, where 100 is a 
reference condition of an ecosystem as it would be had significant human intervention not 
occurred in the landscape, and 0 is where that ecosystem function is absent. 

For example, one indicator of the condition of a terrestrial ecosystem is the extent of native 
vegetation cover.  In many landscapes, the change in percentage of native vegetation can be 
directly related to a change in biodiversity.27.  If there has been a decline in native vegetation 
in a region by 72% against a benchmark condition, that indicator would produce a reference 
condition score of 28(%).   

Whilst a number of published definitions for reference condition exist, they all feature the 
common ecological principle that a healthy ecosystem can be described against a standard 
pre-disturbance baseline.17,25,18, 32 21 , Error! Bookmark not defined.,  22,  

28 

The reference condition can be a fixed point in time,29observed at reference condition sites,30 

or a scientifically accredited model that estimates the naturalness of the biota in the absence 
of significant human alteration.22  

Using Reference Condition to construct Ecosystem Health Indicators 

The task of accounting for the complexity of ecosystems is made possible by using the 
science of ecosystem health indicators.  Ecosystem health indicators are quantifiable and 
transparent measures of the characteristics of the ecosystem that can detect change.  With 
careful selection, they are capable of providing a simple measure for a complex system.31 

The advantage of using ecosystem health indicators based on reference condition 
benchmarks is that it provides a context for interpreting change, and the magnitude and 
direction of that change.32   

In order to capture the complexity of an ecosystem into numerical values, several indicators 
may need to be integrated to generate an index.33  Standard accounting practices can be 
used to express this index, again on a scale between 0 and 100.   

Ecosystem health indicators based on reference condition benchmarks are also conducive to 
statistical accounting because they create a standardised numerical unit capable of addition 
and comparison. They can assess and compare ecosystem status across regions and across 
ecosystems, upscale and aggregate across multiple spatial scales. 
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Ecosystem health indicators using reference condition methodologies were pioneered 
through the study of rivers, where there is a complex interaction of spatial, temporal and 
physical variation.34,35,36  The reference condition approach for freshwater ecosystem 
assessment has been adopted by many countries because it allows different water bodies in 
different locations, including rivers, lakes or coastal waters to be compared on a common 
scale.37,38,39   

This reference condition approach has now also been applied to terrestrial landscapes40,41,42,43 

and marine ecosystems.44,45,46,47. 

There are many examples in Australia and internationally that use reference condition based 
ecosystem health indicators.   

Examples from Europe and North America include: 

• a legislated reference condition standard in EU countries (through the EU Water 
Framework Directive) for the ecological assessment of all EU water bodies;48,49, (this 
concept is currently being transferred across Europe to soil ecosystem assessment 
and monitoring);50 

• river assessment systems in Britain (River Invertebrate Prediction and Classification 
System)51 and the Canadian Aquatic Biomonitoring Network;52 

• ecosystem indices (Index of Biotic Integrity53) have become the standard in the 
United States for assessing watershed health;54 and 

• fisheries management strategies which use an ‘unfished biomass’ benchmark to 
measure the current stock relative to that reference condition, set maximum 
sustainable yield levels and to identify thresholds of collapse.55  

Examples in Australia include: 

• the Australian River Assessment System (AUSRIVAS); 56  

• the 2008 Sustainable Rivers Audit for the Murray Darling Basin;21 

• the 2009 Great Barrier Reef Outlook Report;57  

• farm scale assessments of native vegetation in NSW58 and Victoria;41 and 

• the South East Queensland Ecosystem Health Monitoring Program. 

Fundamental to the acceptance of environmental accounting will be the level of confidence 
that the information being collected and choice of ecosystem health indicators is scientifically 
robust, accurate and reliable, and comparable across time and space.  

Environmental accounting standards will therefore be required to guarantee the quality of 
data collection and a formal scientific accreditation process is required to ensure that the 
selection of indicators are suitable measures of the key environmental assets at the scale and 
location in which the accounts are constructed.  
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Why the focus on Regional Accounts? 

While there have been many attempts to systematically measure the condition of 
environmental assets and ecosystems,59,60 few have succeeded in providing comprehensive 
mechanisms that regularly measure and report on the state and change in condition of 
environmental assets or ecosystems.   

Those that have been successful, have all been local or regional in scale, and/or asset specific. 

As a consequence, those charged with managing the environment do not have the 
information they need to inform effective land use and environmental policy, nor make 
informed investment decisions.  

There is an enormous amount of environmental monitoring and data collection already 
taking place in Australia:  in local Councils, regional NRM groups, State government agencies, 
universities, Commonwealth research agencies, and non-government institutions.   

Our problem is that almost none of the data currently being collected is in a form that can be 
used to guide policy and investment decisions. 

The Accounting for Nature model starts with a fundamentally different premise, taken from 
the 100 years of experience in economic management of the industrial revolution:  you create 
a common currency for all environmental assets, at all scales, make use of the vast range of 
existing information that is already being collected, and then aggregate this information to 
produce the environmental accounts that can be used (by Local government, regional, State, 
and national accounts), to guide investment decisions. 

A regional reporting system is necessary simply because every region or catchment has 
unique environmental characteristics which need to be managed to cater for the specific 
pressures on these landscapes and environmental assets.   

As a consequence, indicators of landscape health may vary from region to region so that they 
can best describe the health of an environmental asset in that locality. 

Being able to use different indicators for different regions resolves the issue of having to 
agree on a set of common national indicators: you don’t.  At last count it was still about 200 
after 10 years of argument.  

Regional accounting also allows an essential feedback loop where monitoring informs on 
delivery and visa versa.  

Regional Environmental Accounts Trials in Australia 

In an effort to address one of the great failures of environmental policy, a trial of Regional 
Environmental Accounts is to be conducted across Australia, using the accounting concepts 
described in the Accounting for Nature model. 

The regional natural resource management groups have decided to run these trials because 
monitoring, evaluation, and reporting is an integral part of their charter, and the quality of 
their decisions is dependent on the quality of information they have to inform those 
decisions. 
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They have come together with the single purpose of building a set of environmental 
accounts that measures the condition of key environmental assets, so that for the first time in 
our history, we will be able to systemically measure change, account for impact of our actions 
and monitor the success of our investments in improving or maintaining the health of our 
environmental assets. 

Regional Environmental Accounts trials will be conducted in up to 10 of the 56 natural 
resource management regions across Australia over the next 12 to 18 months.   

They will use reference condition benchmarks to construct ecosystem health indicators as a 
basis for building Regional Environmental Accounts.   

These trials are not going to try and design and build a Ferrari.  They are going to build a 
practical vehicle that we can roll off the production line in 12 months time, and we are going 
to design it so that over time it can evolve into a Ferrari.   

The first set of regional accounts will draw on existing data wherever possible to create the 
environmental (ecosystem) stock accounts, and use time series information to establish 
historical trend (flow) accounts. 

These trials will test, at a landscape scale and whether regional accounts are able to be 
aggregated to construct State and National Environmental Accounts. 

If those of us in this conference here today truly seek to leave this world in a better condition 
than the one we inherited, we need to support these people who are at the coalface where 
lasting reform is created. 

If they succeed, we will all be successful.    

Conclusion 

Let me conclude with these thoughts. 

Every single environmental conflict, both here in Australia and across the world, has been 
hampered by the lack of environmental accounts that regularly measure the health and 
change in condition of our major environmental assets. 

Without such information, it is impossible for government or the community to make 
informed judgements on these issues.   

The lack of an environmental accounting framework is one of the great failures of public 
policy of our generation and is at the core of our environmental problems.   

Public policy decisions on population, water reform, climate change, biodiversity loss and 
food security, are taking place in a vacuum, because we have no accounting system in place 
that can measure the impact these pressures are having on the Australian environment. 

It has resulted in policy and land use decisions that have caused significant and unnecessary 
damage to our natural environment, it has resulted in the massive waste of billions of dollars 
of public funds aimed at repairing this damage, and now as climate change imposes its 
footprint on the Australian landscape, it means we do not have the tools in place to adapt to 
these changes. 

The data will never be perfect and there will never be enough data.  But environmental 
accounts that measure ecosystem health, even if they are built on imprecise data, are of far 
greater value than a system that is able to measure quantity more precisely. 
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There is no doubt that modern science is capable of providing the required information.  
There are decades of science dedicated to developing methods of measuring the health of 
ecosystems so that different assets and different indicators can be compared. 

Satellites, computers, and the Internet have made it possible to choose from a range of 
possible ecosystem health indicators, and we are only at the beginning of this environmental 
information revolution.  Satellites with photographic resolutions of two metres are now 
readily available,61 Lidar and radar measurements are coming on line which can measure 
forest structures and observe forest cover change through cloud.62  

We didn’t have these tools in 1992, or in 1996 when Ian Lowe released our first SOE.  But that 
was 14 years ago.  It’s 2010 and we have run out of excuses.  Society has the right to expect 
better from us. 

We are actually choosing not to use all this information and technology in the lame excuse 
we need more data before we do anything. 

The science of reference condition based ecosystem indicators provides what economics 
already have – a common currency.   With a common currency, environmental accounts 
allow decision-makers to make better decisions.   

We should make better decisions.  
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