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Recording environmental assets in the 
national accounts

Carl Obst* and Michael Vardon**

Abstract Accounting information is a core element of economic decision-making at both national and 
corporate levels. It is widely accepted that much economic activity is dependent upon natural capital and 
natural resources—generically termed environmental assets in an accounting context. Environmental 
assets are under threat of depletion and degradation from economic activity. Consequently, the incor-
poration of information on environmental assets into standard accounting frameworks is an essential 
element in mainstreaming environmental information and broadening the evidence base for economic 
decisions and the assessment of sustainability. This paper describes the treatment of environmen-
tal assets within the national economic accounts and summarizes recent developments that extend 
the accounting approaches as described in the United Nations’ System of Environmental-Economic 
Accounting (SEEA). The potential for implementation of accounting standards for environmental 
assets is shown through a description of work in Australia on environmental-economic accounting.

Key words: environmental accounting, national accounts, environmental assets, natural capital, natu-
ral resources, ecosystem measurement, System of Environmental-Economic Accounting (SEEA), sus-
tainability, depletion and degradation, water accounts, balance sheets.

JEL classification: Q01, Q10, Q20, Q30, Q51, Q56, Q57

I. Introduction

The national accounts that we know today emerged during the most severe economic 
crisis of the twentieth century—the Great Depression of the 1930s. At the time there 
was no clear measure of overall economic activity and instead policy-makers had to 
make their choices based on a mixture of information on variables such as foreign 
trade, manufacturing orders, and employment data. Keynes consolidated the theory, 
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and Kuznets, Stone, and others put this theory into practice through the construction 
of the first national accounts.1

The national accounts were an essential information source as countries developed 
economic policy to manage their involvement in the Second World War. Once that 
challenge had been met, the national accounts provided the structured information to 
assess reconstruction and development options for countries around the world. Indeed, 
within a short space of time the coordination of economic information via the national 
accounts became indispensable to policy-makers in central banks, treasury and finance 
departments, and development agencies.

In concert with the rapid rise in the acceptance and use of national accounts, the first 
international standards for the national accounts, the System of National Accounts (SNA), 
emerged from the United Nations in 1953. The ongoing refinement and development of 
comparable economic data around the world has underpinned much economic policy.

For many countries, national accounts have been regularly compiled for over 50 years. 
This has provided an accepted basis for monitoring and comparing economic activity. 
National accounts have also incorporated structural economic datasets such as input–
output tables, thus providing a base for input–output modelling and computable general 
equilibrium (CGE) analysis. These combined structural and time series datasets under-
pin models of future economic performance, the analysis of changes in productivity, the 
assessment of the effects of taxation and subsidies, and the analysis of monetary and fiscal 
policy, among many other policy uses. The link between the national accounts and eco-
nomic policy discussion is so deeply embedded that the relationship is generally taken for 
granted, with both economists and national accountants comfortable in their coexistence.

The national accounts and the associated economic policies have not been without 
criticism. The original devisers of the national accounts recognized the limitations, and 
an inspiring speech by Robert Kennedy in 1968 spoke to the fact that GDP did not take 
into consideration many aspects that make life worthwhile.2 However, to date these 
acknowledged limitations have not led to any significant change in the approaches to 
national accounting taken by countries or demanded by governments.

One of the major concerns of the national accounts’ focus on the measurement of 
economic activity is that they fail to consider the cost of depleting and degrading envi-
ronmental assets and natural resources. The focus of this paper is to explain the poten-
tial for the national accounts to take these costs into account and to describe progress 
at an international and national level in extending the existing national accounts.

Environmental extensions to the national accounts are sometimes portrayed as a 
poor solution to a broad and complex challenge. That is, if  the existing accounts pro-
vide information leading to poor consideration of the environment, why base future 
decisions on information emerging from a flawed accounting framework? In this por-
trayal, the accounts and particularly the measure of GDP, have come to represent a 
paradigm that leads to environmental degradation and destruction.

This view, however, does not appreciate the fundamental role that accounts play in 
economic policy discussion and the reality that solving environmental challenges will, 
by and large, require alternative economic strategies rather than only additional envi-
ronmental policy. As well, for more than 40 years environmental policy has proceeded 

1 For a description of the history of national accounts see Vanoli (2005).
2 Robert Kennedy, speech at the University of Kansas, 18 March 1968; available at http://www.youtube.

com/watch?v=77IdKFqXbUY.
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with little or haphazard integration into economic policy, with one reason for this being 
a failure to agree on whether integration is useful and, if  it is, how integration might 
be achieved. The efforts to incorporate environmental information into the national 
accounts thus represent an important part of the mainstreaming of environmental 
issues into economic discussions.

The paper is structured to provide a description of  the treatment of  environmental 
assets in the current national accounts framework (section II) and then to explain 
the proposed extensions to this framework that have been endorsed recently by the 
United Nations Statistics Commission in the form of the System of Environmental-
Economic Accounting (SEEA) (section III). Section IV discusses a particular chal-
lenge of  interpretation and use of  data, namely the link between accounting measures, 
such as degradation, and the assessment of  sustainability. In section V the potential 
for the extensions described in the SEEA to be adopted at national level is reflected 
in the developments in the measurement of  environmental assets in Australia. Section 
VI concludes.

II. The recording of environmental assets in the standard 
national accounts

The history of the national accounts has driven their focus on the measurement of 
economic activity. Commonly the national accounts are understood as reflecting a 
Keynesian understanding of the measurement of economic activity as embodied in 
the final demand formula of income being equal to consumption plus investment plus 
government expenditure plus exports minus imports (i.e. Y = C + I + G + X – M).

However, the national accounts have grown well beyond this to cover a complete set 
of information pertaining to economic activity. Thus information on output, interme-
diate consumption, value added, compensation of employees, employment, operating 
surplus, taxes and subsidies, and many other variables is all brought together to cre-
ate a complete and coherent picture of macro-economic activity for countries. While 
complete, the data compiled by countries are almost solely focused on flows, and in the 
challenge to mainstream environmental information within economic discussion, the 
shifting of focus from flows to stocks is the single, most important objective.

The standards for national accounts3 do not ignore the issue of  stocks. The account-
ing framework incorporates balance sheets that include not only stocks of  manufac-
tured (strictly, produced) assets but also stocks of  environmental assets, including 
minerals and energy resources, land, timber, and fish. The balance sheets of  the national 
accounts also include the value of  contracts, leases, licences, and similar intangibles, 
and the net positions on financial assets and liabilities. In concept then, the national 
accounts provide a broad coverage of  assets within its accounting framework.

The lack of focus on stocks thus does not lie in the theoretical capacity for account-
ing to organize the relevant information, but in the reality that few countries provide 
regular and comprehensive estimates of the complete accounting framework including 
both stocks and flows.

3 United Nations et al. (2009).
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This gap in the coverage of the national accounts compiled by countries has been 
recognized for many years and was a driver for the development of environmentally 
extended national accounts in the late 1980s and 1990s. Then, as now, the concern was 
that national accounting measures, particularly GDP, did not take into account the 
depletion and degradation of environmental assets and the starting point for resolving 
this was the measurement of stocks and changes in stocks of environmental assets.

In the absence of balance sheet estimates of the value of environmental assets and 
natural resources as part of the standard suite of national accounts data, a number of 
methods have been developed, both within and outside of the national accounts com-
munity, to fill the gap. This research has highlighted some particular choices that can 
be made in the measurement of environmental assets and natural resources. Different 
choices can lead to distinctly different results and thus users of the data should be aware 
of the impacts of these choices on interpretation of the estimates.

Specifically, in order to align with the general national accounting principles that 
underpin the estimates of GDP and associated measures of production, income, and 
consumption, the SNA-based estimates of the value of environmental assets and natu-
ral resources adopt the following treatments.

 (i) The scope of the assets is limited to those that have economic value by provid-
ing a stream of income to the direct owner or extractor (including from poten-
tial sale of the asset).

 (ii) The economic value of the asset is estimated using the concept of exchange 
value, i.e. the value at which the asset would be transacted if  it were exchanged 
between a willing buyer and a willing seller.

 (iii) The depletion of environmental assets as a result of extraction and use in 
economic activity is not considered a deduction from income but rather as a 
change in the value of the asset.

While providing estimates of the value of environmental assets that are consistent with 
the associated measures of economic production and income, these three treatments 
vary considerably from other approaches to the valuation of the stock of environmen-
tal assets that appear in the literature.

First, increasingly, the measurement scope of environmental assets is broader than the 
SNA and includes the usually unpriced services provided by ecosystems in addition to their 
value as a source of food, energy, water, and materials. Since these additional services com-
monly have the features of public goods, they are difficult to measure and are not taken into 
account in standard measures of economic assets or economic activity. Their inclusion repre-
sents a significant difference in the scope and interpretation of data on environmental assets.

Second, the concept of exchange value as applied by national accountants means 
that valuations (i) exclude measures of consumer surplus and (ii) should be derived 
using private or market discount rates. The exclusion of consumer surplus is appropri-
ate for accounting purposes but makes it difficult to take into consideration aspects 
such as the intrinsic value of environmental assets.

The use of private discount rates is also appropriate for accounting purposes but, since 
many environmental assets are increasingly considered from the perspective of their societal 
value, approaches which apply social discount rates to the valuation may be considered more 
appropriate for policy discussion. Since social discount rates are generally lower than private 
discount rates, and because small differences in discount rates can have large impacts on 
estimated values, this treatment in the standard national accounts is important to recognize.
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Third, in relation to depletion, essentially all methods developed for the valuation of 
environmental assets consider it necessary to deduct depletion from GDP or associated 
measures of income. That said, there is a range of different approaches to the definition 
of depletion which each imply different values and different accounting treatments. The 
lack of agreement on the appropriate accounting for depletion has been a significant 
barrier to amending the standard national accounting framework.

The deduction of  depletion may seem an automatic and necessary step whatever 
choices are made regarding the scope of  environmental assets and their valuation. 
However logical the case may be, the adjustment of  GDP for depletion should not 
be seen as an inevitable outcome from the measurement of  environmental assets. The 
consistent focus on GDP as a measure of  economic activity ignores the fact that this 
measure does not adjust for the depreciation of  produced assets. Thus, even within 
the scope of  produced assets, the standard focus of  national accounting has failed to 
take into account changes in the assets that underpin production and income.

The focus on GDP as the headline indicator of  economic activity is not a reflection 
on the accounting framework. The standards for national accounting do define a meas-
ure, net domestic product (NDP), which deducts depreciation of  produced assets from 
GDP. NDP is compiled by most countries but is not considered a headline indicator.

The collective unwillingness to account, even partially, for changes in the value of 
assets, needs recognition and acceptance. The barrier is not simply related to the avail-
ability of accounting measures. Rather, there is a more fundamental choice to be made 
by users and policy-makers concerning the measures they would like to use.

While there may be a number of differences between the approach to the valuation of 
environmental assets in the national accounts and other approaches, the more funda-
mental issues are that (i) relatively few countries have implemented accounting for envi-
ronmental assets following the national accounting framework or other approaches, 
and (ii) there has been little demand for regular information on these values from 
policy-makers and economic analysts who are regular users of the national accounts 
measures of economic activity. Improved concepts and methods for the measurement 
of environmental assets is only one part of the story. The importance of recognizing the 
changing values of environmental assets must also be more widely accepted in the main 
economic policy areas of government and by economic analysts.

III. Treatment of environmental assets in the SEEA

The importance of making the connection between economic activity, as measured by 
GDP, and the use of environmental assets was a prime motivator for the development of 
the SEEA. The first SEEA was released in 19934 in the wake of the first Rio conference. 
It was revised in 20035 and, in 2012, the SEEA Central Framework6 was adopted by the 
United Nations Statistical Commission (UNSC) as an international statistical standard.

The measurement described in the SEEA is grounded in the SNA approach to account-
ing. It is designed to complement and extend the accounting of the SNA through the val-
uation of environmental assets, the integration of physical data about the environment 

4 United Nations (1993).
5 United Nations et al. (2003).
6 United Nations et al. (2012).
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(e.g. flows of energy, water, and air emissions) and the recognition of ‘environmental’ 
activities and transactions in standard economic accounts. Overall, the standards and 
guidelines of the SEEA provide the necessary accounting principles and structures to 
advance environmental-economic accounting both nationally and internationally.

The SEEA extends the accounting treatments for environmental assets of the stand-
ard national accounts in three important ways. First, the environmental assets in the 
SEEA are defined in bio-physical terms, a scope broader than the economic assets 
defined in the national accounts (which must have an owner and a future income 
stream): ‘Environmental assets are the naturally occurring living and non-living com-
ponents of the Earth together constituting the bio-physical environment, which may 
provide benefits to humanity’ (SEEA 2012 Central Framework, 2.17).

The broader scope of environmental assets in the SEEA requires accounting in both 
monetary terms and physical terms since many environmental assets do not have an eco-
nomic value as recognized in the national accounts. As an example of the effect of this 
broader scope, in the SEEA land accounting in physical terms should cover all land in a 
country irrespective of whether the land has economic value. The same extension of the 
physical boundary applies to the measurement of physical stocks of mineral and energy 
resources (where the measurement boundary is known deposits rather than those that are 
commercially recoverable), all timber and biological resources, and all water resources.

The SEEA shows how accounting approaches can be consistently and appropriately 
applied using physical measures of assets. For example, asset accounts can be compiled 
in terms of tonnes of minerals and fish, hectares of land, and cubic metres of timber 
and water. It is likely that accounting for the stocks and flows of environmental assets 
in physical terms will provide meaningful additional information for economic and 
environmental policy purposes. Further, since in many cases the economic valuation 
of environmental assets requires estimation of relevant physical data, it is necessary to 
account for the physical stocks and flows ahead of valuation.

These extensions to the physical accounting for environmental assets are outlined for 
individual resources in the SEEA Central Framework. However, the SEEA also rec-
ognizes that these individual resources may also be considered from the perspective of 
how they function together within different ecosystems. SEEA Experimental Ecosystem 
Accounting released in 20137 provides a starting point for discussion on how account-
ing for ecosystems might be undertaken as a complement to accounting for individual 
resources. As the name suggests, SEEA Experimental Ecosystem Accounting is not yet 
an international statistical standard.

The move into ecosystem accounting highlights a second line of  extension to the 
standard national accounts. A  focus on measuring ecosystems requires considera-
tion of  the full range of  services provided by ecosystems. Included are not only 
those services captured by individual economic units through the production of 
food, energy, and materials (provisioning services), but also those services available 
to society more generally (e.g. public goods such as clean air and water and rec-
reational opportunities from national parks, etc). Consideration of  all ecosystem 
services beyond provisioning services to include regulating and cultural services 
increases the measurement scope of  environmental assets and provides a significant 
set of  complementary information.

7 United Nations et al. (2013).
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Although the range of services is broadened, the SEEA maintains the principle that 
economic valuation of environmental assets should be based on exchange values. As 
noted in section II, a consequence of this approach is that the values emerging from 
SEEA-based accounts should exclude consumer surplus and should be based on pri-
vate discount rates. Since many studies that estimate values for the variety of ecosystem 
services apply alternative valuation principles, caution must be applied in comparing 
different estimates of ecosystem assets and their services.

A key issue that emerges for users of information is that different approaches to 
valuation are appropriate in different contexts. Where the intent is to undertake a com-
parison of alternative scenarios—for example, in cost–benefit analysis—the use of val-
ues that include consumer surplus and social discount rates is likely to be relevant. 
However, valuation for accounting purposes where the intent is to record what has hap-
pened requires the use of exchange values. This distinction is accepted when applied in 
conventional economic modelling and accounting situations, but remains an ongoing 
area of discussion in environmental extensions of modelling and accounting.

The third important way in which the SEEA extends standard national accounting is 
to describe the way in which adjustments for depletion and degradation may be made 
to GDP and associated income measures. As noted in section II, a range of different 
approaches to accounting for depletion and degradation have emerged over the past 
30 years. The SEEA adopts an approach whereby the extent of depletion and degradation 
is based on the extent of physical change in the underlying environmental asset, including 
deterioration in the quality of ecosystems, that is caused by economic and human activity.

An important aspect of the SEEA approach is estimating the monetary value for 
depletion and degradation, and integrating that value into the sequence of accounts. 
The sequence of accounts is part of the accounting framework that links measures of 
production, income, and saving in a consistent manner. The integration of measures 
of depletion and degradation into the broader accounts is required if  effective main-
streaming of these measures into economic discussion is to occur. In this regard, it is 
often tempting to see environmental assets as simply ignored in the standard national 
accounts, but this is not true. Certainly the current accounting is not complete, but the 
production and income arising from the use of environmental assets, including income 
earned by governments such as royalties, are firmly embedded in the standard accounts. 
Untangling and re-connecting the relevant accounting entries to ensure a more com-
plete accounting that includes a broad conception of environmental assets is an impor-
tant task that the SEEA has confronted.

The three extensions to the traditional national accounting for environmental assets 
that are described in the SEEA are important conceptual steps for accounting. Further, 
the adoption of the SEEA Central Framework as an international statistical standard, 
and having SEEA Experimental Ecosystem Accounting as a starting point for further 
testing of ecosystem accounting represent significant steps in the mainstreaming of 
information on environmental assets into the standard national accounts. Indeed, many 
national and international policy initiatives are recognizing the role that SEEA can play 
in coordinating and integrating environmental and economic information.

The extent of  progress that can be made will depend on policy-makers recogniz-
ing the usefulness to public policy of  regular and ongoing recording of  changes in 
environmental assets. Following that recognition, policy-makers will need to support 
the development and institutionalization of  environmental-economic accounting in 
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their countries. There is evidence that this is occurring—a prime example being the 
establishment of  the Natural Capital Committee in the UK and the associated work 
on the National Ecosystem Assessment (UK National Ecosystem Assessment, 2011).

IV. The role of accounting in assessing sustainability

Supporters of environmental-economic accounting come from a number of different dis-
ciplines. For example, the SEEA was developed over the past 20 years by the national 
accounts and official statistics community. In addition, there are many economists work-
ing within the general topic of wealth accounting and more recently the valuation of eco-
system services. Increasingly, as the potential for accounting frameworks to be applied to 
physical data is recognized, natural capital accounting frameworks are being used by ecol-
ogists, physical scientists, and geographers to organize and convey information on changes 
in the physical measurement of environmental assets, such as land cover and biodiversity.

These perspectives bring different motivations for accounting and consequently there 
may be different measurement choices and different ambitions in terms of interpretation. 
A particular area in which different interpretations arise is in the use of accounting to 
provide information on the sustainability of the economic use of environmental assets.

For national accountants and statisticians the aim in the use of accounting frameworks 
is the organization of information to provide a coherent and comprehensive picture of past 
trends and the changing structure of environmental assets. The aim to record history does 
not require a particular view of sustainability. Put differently, measurement of the stock of 
assets and the depletion and degradation of those assets does not require an assumption 
about the sustainable use of those assets. In this sense, accounting reflects a view on the 
most likely use of assets and the measures and values generally assume a business-as-usual 
future (based on past patterns of use) unless there is strong evidence to the contrary.

The main point is that, from a national accounting perspective, measures of deple-
tion should not be used to infer that economic activity is unsustainable. Whether the 
activity is unsustainable will reflect, ultimately, a range of social choices made about 
which assets are relatively more important or critical, the level of risk that a society 
is willing to accept, and the time frames over which sustainability is being assessed. 
Organizing information relevant to the assessment of the use of environmental assets is 
thus a distinct step from being able to infer sustainability.

Economists working on wealth accounting take a slightly different perspective.8 
Here, the starting theory is that in order for income and consumption to be sustain-
able the total wealth must be non-declining. With this starting point, measures of the 
value of a country’s wealth become direct tools for the assessment of sustainability. 
However, this starting point also leads to particular choices in the methods used to esti-
mate wealth; in particular, the various assets that constitute total wealth should be esti-
mated using shadow prices. In general this will lead to estimates of the value of assets 
that are somewhat different from those that would be obtained using national accounts 
valuation principles of exchange values.9 The general point here is that the assessment 

8 See, for example, World Bank (2011) and Arrow et al. (2012).
9 The precise nature of the difference in valuation basis between wealth accounting and national accounts 

remains an important ongoing matter of discussion.

Recording environmental assets in the national accounts 133

 at A
ustralian N

ational U
niversity on A

ugust 11, 2014
http://oxrep.oxfordjournals.org/

D
ow

nloaded from
 

http://oxrep.oxfordjournals.org/


of sustainability requires an initial theory concerning the relationship between assets, 
income, and sustainability, and not only the organization of relevant information.

The link between accounting and sustainability is often viewed through the meas-
urement of  depletion and degradation. Over the years, broad agreement has been 
found regarding the measurement of  depletion for individual resources (such as min-
eral resources and timber resources). The same cannot be said for the measurement of 
the degradation of  ecosystems where it is necessary to take into account the loss of  a 
wide range of  ecosystem services, in particular the loss of  regulating services (such as 
flood protection, air filtration, water purification) that can result as unintended con-
sequences of  economic activity. Since these services are usually non-marketed, there 
is a need to develop methods by which the value of  these services can be taken into 
account.

Two primary schools of  thought have emerged. The first is to regard degradation 
as the decline in value of  an ecosystem in terms of  the loss of  future ecosystem ser-
vices. Thus, if  as a result of  economic activity, an ecosystem is unable to provide the 
same range and volume of ecosystem services into the future, degradation should be 
recorded and measured using appropriate prices and quantities for each ecosystem 
service.

The second approach often accepts that the first approach may be ideal, but suggests 
that the measurement challenges are too great and hence an appropriate measure of 
degradation is the cost that would be paid in order for the ecosystem to be restored to 
the condition (i.e. level of quality) it was in at the start of the accounting period. The 
restoration-cost approach requires two inputs, assessment of the change in condition 
and estimates of the cost of restoration.

From an accounting point of view there is no doubt that the first approach should be 
considered ideal. There remain a range of practical and some finer theoretical points to 
be resolved, but the essence of the approach is conceptually consistent with the treat-
ment of declining values of other assets due to use in economic and human activity. It 
is this consistency that allows estimates following this approach to be used in adjusting 
broader income measures such as GDP.

The restoration-cost approach, however, is not consistent with the underlying 
accounting concepts. This is so from two perspectives. First, in order to apply the resto-
ration-cost approach it is necessary to assume that the asset owner (potentially society 
as a whole) wishes for the asset to be restored, i.e. it requires a social choice. Put differ-
ently, if  society as whole makes a choice to dam a river to ensure water supplies, then 
recording the cost that would be required to return the river system to its original state 
is interesting information but does not reflect the expected future uses of the ecosystem 
on which assessments of degradation should be based.

Second, there is a common misconception that, in accounting, the purpose of the 
recording of depreciation, depletion, and degradation of assets is to record how much 
it would cost to get the asset back to its condition at the beginning of the period. This is 
often the interpretation of the accounting phrase ‘replacement cost’. In fact, measures 
of depreciation and other declines in asset value do not have this aim. Rather, a two-
step logic is required. First, the value of an asset at the end of the period is estimated 
in terms of how much it would cost to replace the asset in its depreciated condition, in 
effect its second-hand value. Second, this value is compared to the value at the start of 
the period to assess the extent of depreciation, depletion, or degradation.
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Importantly, in making this assessment of the decline in value, there is no expecta-
tion that the asset owner must pay an actual amount and, indeed, actual investment 
in new or replacement assets represents a separate economic decision. Thus, a decline 
in value does not create a liability for the asset owner. Further, it should be recognized 
that at each point in time, in theory at least, the amount it costs to replace the asset 
should equate to the future benefits that will be derived from the use of the asset. Thus, 
if  between two points in time, the expected value of future benefits from use of an asset 
remains unchanged, then no depreciation or degradation should be recorded.

From a policy perspective, an important distinction must be made between 
accounting for the changes in value of  assets and decisions that are taken to main-
tain or restore those assets. It is most certainly meaningful to understand the outlays 
required to restore an ecosystem to an alternative and better condition. This is a dis-
tinct investment decision that should be evaluated based on information about costs 
and potential benefits, including economic, social, and environmental outcomes. 
However, it should not be implied that these costs represent depletion or degradation 
in accounting terms.

The link between accounting and sustainability must be treated with caution. It is cer-
tainly possible and very appropriate to use accounting information to assess questions 
of sustainability. However, where direct links are made between a particular accounting 
entry, e.g. degradation, and sustainability it is important to understand the underlying 
assumptions that are used to link the accounting to sustainability. Accounting is an 
important tool but it is not a replacement for the social and individual choices that must 
be made to determine whether a particular situation or trend is sustainable.

V. Accounting for environmental assets in Australia

(i) Background

Within the conceptual frameworks of the standard national accounts and the SEEA, 
the Australian Bureau of Statistics (ABS) has nearly two decades of experience in pro-
ducing environmental accounts and national balance sheets. This section outlines some 
the results of this work, using the balance sheet estimates for natural resources and 
data from the water accounts as examples. It also describes some applications of the 
accounts and the lessons learnt in their development and their eventual inclusion in the 
regular work programme of the ABS. The discussion here provides a demonstration 
of the type of information that can be compiled with respect to environmental assets.

A summary of the development and status of ABS environmental accounts and 
the national balance sheet is presented in Table 1. It can be seen that environmental 
accounts had a much longer and patchier development path than the national balance 
sheets. The first environmental account, an energy account (ABS, 1996), was released 
in 1996 and produced intermittently in the subsequent years before moving to annual 
release in 2010. Similarly, water accounts were first produced in 2000, then at 4-yearly 
intervals, and annually since 2010. Some accounts, such as fish, were only completed 
once. This is in contrast to the balance sheet where first publication was quickly fol-
lowed by ongoing annual publication.
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(ii) Balance sheets

The first ABS work on environmental-economic accounting concerned balance sheets. 
National balance sheets for Australia were first released as experimental estimates in 
1995 (ABS, 1995), followed by annual publication in 1997 through to today as pub-
lished in the Australian System of National Accounts (ABS, 2013b). Table 2 presents 
the value of produced assets, financial assets, and natural resources in Australia for the 
years 2006–12 as volume measures (i.e. with the effect of price change removed). Four 
types of natural resource are valued—land, mineral resources, energy resources, and 
timber resources. Timber resources are allocated between plantations (treated as an 
inventory within the set of produced assets) and native standing timber (within natural 
resources). Note that the value of natural resources in 2012 is approximately equal to 
that of produced assets and both have shown an upward trend. However, the growth in 
produced assets over the time period has been much faster than the growth in natural 
resources.

In measuring change over time, volume measures are generally preferred to current 
price estimates because they remove the effects of price change from estimates of asset 
values. This is achieved by deflating the asset values by suitable price indices or by 
incorporating appropriate assumptions regarding price change in the net present value 
(NPV) methods used to estimate natural resource values.10 Volume measures reflect 
changes in the real value of assets over time and are useful in a sustainability context to 
examine the impact of changes to the stock of assets.

Estimates of the value of other natural resources (e.g. water resources, and soil 
resources) are not currently made by the ABS, but research on several areas is continu-
ing with a view to adding them to the regularly published estimates. Water is perhaps the 
most prominent area of research because there are widespread economic uses of water 
and there are active markets in water rights. However, valuation of water resources is 
challenging. The NPV approach generates inappropriate negative estimates because the 
market is constrained by government regulation and any resource rent is not captured 

Table 2: National balance sheet, Australia, chain volume measures, 2006–12*

Capital estimate

2006 2007 2008 2009 2010 2011 2012

$b $b $b $b $b $b $b

Produced capital 3,668 3,813 3,978 4,131 4,278 4,438 4,628
Inventories of plantation  
standing timber

10 10 12 10 10 10 9

Net financial assets with  
rest of the world

–604 –677 –702 –727 –789 –797 –861

Natural capital 4,368 4,418 4,480 4,538 4,590 4,648 4,718
Land 3,831 3,869 3,906 3,943 3,981 4,018 4,054
Subsoil assets 530 549 581 606 621 640 653
Native standing timber 2 2 2 2 2 2 2

Note: *Values are as at 30 June.
Source: ABS (2013c).

10 For details see ABS (2013a).
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by the suppliers of water. Instead most of the economic benefits of water use are cap-
tured implicitly by intermediate consumers (e.g. agriculture) and final consumers (e.g. 
households).11 Developing valuations from the trade of water rights is a promising line 
of inquiry, but again the market is heavily influenced by government regulation.

(iii) Adjusting SNA aggregates for depletion

The ABS has completed experimental work on accounting for the depletion of natural 
resources via the aggregate measure of ‘depletion adjusted net operating surplus’.12 
Depletion adjustments can also be made to other national accounts aggregates, such 
as net domestic product, net national income, and net national saving. Experimental 
estimates of the value of depletion of mineral and energy resources and the depletion 
of soil resources on agricultural land are shown in Table 3.

Depletion adjustments unambiguously lower the levels of  income and related 
measures but make virtually no change to overall growth rates.13 This reflects the fact 
that a significant proportion of  Australia’s mineral and energy resources, particu-
larly coal, have large reserves and long expected asset lives and hence depletion rates 
are low.

Related to these measures of depletion are flows of resource rent, returns on natu-
ral resources and natural resource rent payments to government. Returns on natural 
resources reflect the resource rent of the resource less the relevant costs of produced 
assets used in the extraction process. Large increases over the past decade can be seen, 
reflecting significant increases in the prices obtained for most mineral and energy 
resources over that time.

11 Comisari et al. (2011).
12 Here, the term ‘net’ is used to indicate that depreciation of produced assets (consumption of fixed 

capital) has been deducted.
13 See ABS (2010) for more description on the use of depletion to adjust National Accounts estimates.

Table 3: Income and depletion measures for Australia’s natural resources

Net operating 
surplus

Depletion 
of mineral, 
energy, and 

soil resources

Depletion- 
adjusted net 

operating 
surplus

Mineral and energy resources

Resource 
rent

Return on 
natural 

resources

Rent 
 payments to 
government

2000–1 165.3 2.9 162.4 15.8 13.2 2.7
2001–2 184.4 3.4 181.0 16.8 13.8 2.7
2002–3 194.4 3.9 190.5 18.3 14.7 2.8
2003–4 214.0 4.4 209.6 20.2 16.1 2.6
2004–5 228.6 4.3 224.3 22.0 18.0 3.6
2005–6 249.4 4.7 244.7 25.4 21.1 4.8
2006–7 269.7 4.8 264.9 28.8 24.4 5.2
2007–8 294.2 5.3 288.9 35.2 30.2 5.8
2008–9 338.4 7.4 331.0 39.6 32.5 9.5
2009–10 340.3 6.0 334.3 44.1 38.4 7.7

Source: ABS (2012).
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(iv) Environmental accounts

As shown in Table 1, the ABS has produced environmental accounts in addition to the 
core national accounts since 1996. Perhaps the most commonly used account is the 
physical flow account for water, first produced in 2000. In addition to the physical flow 
account produced by the ABS, the Australian Bureau of Meteorology (BOM)14 and 
the Victorian Government15 also produce water accounts. The BOM account is a water 
asset account,16 while the Victorian account is a compilation of several types of water 
accounts (e.g. physical supply, physical asset, and water quality accounts).

The main tables in the ABS’s Water Account, Australia (ABS, 2013d) show the physi-
cal supply and use of water in the Australian economy, by industry and households, for 
each state and territory of Australia. The water account is published annually. Figure 1 
summarizes these physical flows for Australia. The ABS also produces monetary sup-
ply and use tables for the water supplied by the water supply industry. The bringing 
together of the physical and monetary information allows comparisons to be made 
between the volumes and values of water used within the economy (Figure 2).

The ABS water accounts have been used in a range of analytical work17 and in 
reports by the Productivity Commission of the Australian Government (Australian 
Government Productivity Commission, 2006, 2011). Much of the analytical work has 
used the water accounts as the chief  data source for use in input–output models18 (e.g. 
to develop water footprints) or in CGE models to estimate the impact of either changes 
to water price or water availability (Wittwer, 2012).

(v) Lessons learnt

In the two decades of work by the ABS on developing and promoting balance sheets 
and environmental accounts nationally and internationally, five important factors and 
lessons have been identified. These are:

 (i) the need for strong and sustained high-level institutional support;
 (ii) the importance of strong partnerships nationally and internationally;
 (iii) understanding the key role of experimental accounts;
 (iv) recognizing that accounts improve over time and their usefulness increases 

when repeated (through the provision of trends), and;
 (v) appreciating that producing accounts is insufficient, and clear communication 

of information from the accounts to a range of stakeholders is essential.

Perhaps the most important factor is sustained high-level institutional support for the 
development of accounts. Support within the ABS for environmental accounting has been 
strong for nearly two decades. Long-term support is important since building knowledge 
and capacity to compile and use accounts takes time. Furthermore, to persevere with 
accounts, especially with limited funding and external antipathy (or opposition), requires 

14 Australian Government Bureau of Meteorology (2013).
15 Department of Sustainability and Environment, State of Victoria (2012).

16 Vardon et al. (2012).
17 Vardon et al. (2007).
18 Foran et al. (2005).
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strong commitment and leadership. Support outside the ABS has been variable but is cur-
rently increasing as evidenced by the inclusion of environmental accounting in the high-
level policy document ‘Australia in the Asian Century’ (Australian Government, 2012). 
It is also noted that having a long-term commitment enables opportunistic responses to 
information needs. For example, the increased support for water accounting in Australia 
in the mid- to late 2000s was substantially driven by a prolonged drought.

Another key feature of the Australian experience has been the engagement with 
international processes which has allowed the ABS to learn from the activities of other 
agencies around the world, to identify common theoretical and practical problems, and 
for these problems to be worked through cooperatively with highly skilled, knowledge-
able, and intelligent colleagues. We have also been able to assist in the development 
and adoption of relevant international standards and recommendations which can be 
applied at a national level.

Figure 1: Water supply in the Australian economy, 2011–12 

Source: ABS (2013d).
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Strong partnerships nationally as well as internationally have been a key factor in the 
development of environmental accounting in Australia. Compiling accounts requires part-
nerships between agencies as well as between professions. Key ABS partnerships include: 
the BOM; the Australian government department responsible for climate change and the 
environment; the Victorian, Queensland, and South Australian State Governments; the 
Commonwealth Scientific, Industrial and Research Organization (CSIRO), and various 
academic institutions and non-government organizations such as Australian National 
University, Queensland University, University of Melbourne, University of Sydney and 
the Wentworth Group of Concerned Scientists. In these partnerships a range of pro-
fessions has been involved—for example, geographic information professionals working 
hand-in-hand with accountants, economists, scientists, and statisticians.

Virtually every environmental account produced by the ABS has been published 
initially either in research papers or labelled as experimental. This approach provides 
a practical focus for work and learning by doing and allows the development of the 
accounts to be a collaborative process. Feedback on the initial results and associ-
ated methods is used to improve the accounts results ahead of subsequent releases. 
Significantly, the label of ‘experimental accounts’ allows potential users to see what 
an account for a particular theme looks like and to determine how it could meet their 
needs. This is part of a process of refinement of accounts over time to improve quality, 
especially their relevance to policy development and evaluation.

Figure 2: Comparison of expenditure and volume of water consumed (% of total), for distributed and 
re-use water, by industry and households, Australia, 2010–11

Source: ABS (2013c).
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In addition to increased policy relevance, repeated production of accounts leads to 
increased quality of results and allows efficiencies in compilation processes to be gained 
through: the increased knowledge and skills of staff; on-going development and use of 
information technology to support production; the provision of feedback to primary 
data sources and subsequent improvement in the quality of the primary data; filling 
data gaps and deficiencies through the identification or creation of new data sources; 
and the development of useful indicators from the accounts and other data (e.g. gross 
value of irrigated production per megalitre of water). Ultimately, regular production of 
accounts allows them to be built into policy development, monitoring, and evaluation 
processes.

Finally, for accounts to be used in the policy process they must be understood. 
Generally, accounts are poorly understood by both potential producers and users of 
accounts. Showing how accounts may be applied to policy is a vital communication 
task. In this the communication needs to recognize and target different audiences—
scientists, economists, accountants, statisticians—and understand the different world 
views and motivations for wanting accounts. Consequently, the presentation of the 
accounts needs to go beyond traditional tabular presentations of data and extend into 
analysis of the accounts.

VI. Conclusions and next steps

The availability of regular, structured information on economy activity has been a 
fundamental element in the management of all economies over the past 70 years. Of 
course, there is still the requirement for decision-makers (both public and private) to 
balance the available information with broader objectives and the consideration of 
future trends. Information does not provide the solution but it can certainly be an 
important tool. The level of public investment in the ongoing development and main-
tenance of the national accounts and the associated economic data collections provide 
ample evidence of the importance placed on these data.

It is in the context of using structured information for policy and other analytical 
purposes that expansion in the range of accounting information is seen to offer consid-
erable benefit. Building on the current range of economic data organized through the 
national accounts, data organized using the SEEA framework enable central economic 
and planning analysts to use standard analytical tools and models (such as input–out-
put, CGE, cost–benefit analysis, and risk assessment frameworks) while taking into 
consideration additional environmental information.

Generally, it is not a lack of additional data that is the largest barrier to consideration 
of environmental and economic factors in a holistic and integrated way. Most environ-
mental and related departments have a wide range of detailed databases on topics such 
as water, energy, forests, fish stocks, mineral resources, and air emissions. Combining 
these data with the many specific scientific studies on various environmental topics, it is 
clear that while there may be some data gaps there is plenty of information.

Rather, the key barrier to progress is broad awareness of these data and the main-
streaming of these data such that they can be used to assess cross-cutting policy ques-
tions. It is in the integration of information that accounting frameworks hold great 
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potential. Through careful delineation of measurement boundaries and articulation of 
relationships between stocks and flows, most relevant information can be placed in an 
appropriate and integrated context.

It is one thing to design an appropriate accounting framework. It is quite another to 
garner the commitment and resources required to populate the framework with esti-
mates on an ongoing basis. Many one-off  environmental accounting projects can be 
found across the world. What is needed is a more substantial commitment to monitor, 
evaluate, and respond to trends, not through ad hoc indicators and reports on popu-
lar themes, but through investment in structured and comprehensive information sets 
encompassing the economy and the environment.

There is little doubt that such an information set would be of tremendous value to 
public policy-makers, as are the current set of national accounts. In addition, there are 
benefits of increased awareness of longer-term environmental trends, including better-
informed public discussion and improved corporate decision-making.

Environmental-economic accounting as a general concept is an essential step in meet-
ing the challenge of sustainable development. The approaches outlined in the SEEA 
provide a starting point for its implementation across the world and, as the Australian 
experience shows, implementation is possible and meaningful. It is time for all countries 
and disciplines to work together to build the information set we need.

Just as the standard national accounts emerged and were institutionalized following 
the economic crises of the Great Depression and the Second World War, so environ-
mental-economic accounting should be advanced and institutionalized in response to 
the challenges arising from our current and anticipated environmental circumstances.
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