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 INTRODUCTION 

Our ‘environmental capital’ and the ecological ‘goods and services’ that flow 
from this capital (natural resources, amenities, waste reception, life support 

functions) are complementary to economic capital stocks and produced goods and 
services as sources of human well-being. 

Since the 1990s, extensions of the established SNA (system of national accounts) 
have been sought, to include environmental assets and the flows across the 

economy-environment interface that are associated with economic activity but 
which may alter the quality and quantity of environmental assets and, hence, the 

present and future levels of human well-being. 

GREENED NATIONAL ACCOUNTS are national accounting systems extended to 
include information on the state of the environment and on interactions between 

economy and environment.  These environmental and interface accounts will 
include some stock and flow information expressed in monetary terms, and others 

in non-monetary units of measure. 

It is crucial to define clearly the respective roles of monetary and non-monetary 
information, and this is our objective.  
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Sustainable development seeks the “joint delivery” 
of economic and ecological benefits and services. 
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JOINT ECOLOGICAL-ECONOMIC PRODUCTION OF SOCIETAL WELFARE 
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 TWO TYPES OF ADJUSTMENT 

• (1) Change in the system boundary, an enlargement of the scope of national accounting to 
include specified categories of environmental assets.  
This shift brings some environmental capital (such as minerals, oil and gas, forest or 
fisheries stocks) into the field of economic accounting.  
This is the basis for an ‘Aggregate Indicator of the Change, during the 
Current year, in the economic Assets of the Nation’ (AICCAN). 

 

•  (2) Adjustment of the economy itself, that is, an ‘adjusted economy’ with a new pattern of 
production processes, levels of production and consumption activity, technologies 
employed, etc., which respects specified environmental performance standards.  
The focus is on the interface between the economic system and its environment, which is 
‘crossed’ by environmental pressures such as natural resource inputs and pollutant 
emissions.  
The corresponding aggregate indicators are ‘greened economy GDP’ 
(geGDP). 
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TABLE 1 — TYPOLOGY OF ADJUSTMENT CONCEPTS FOR GREEN(ED) GDP 
This brief history shows the coexistence of two distinct adjustment concepts: first, an adjusted aggregate for an existing economy, and second, the 

conventional aggregates for an adjusted economy.  These two concepts can both be the basis of sort of ‘environmentally adjusted national indicator’. 
 

SYSTEM BOUNDARY (CAPITAL STOCKS INCLUDED IN THE 
MEASURE OF ASSET VALUE CHANGE) 

This Table was first published in  
O’Connor, Steurer and Tamborra (2000); 
see also Faucheux and O’Connor (2001). 
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(NDP = consumption + net savings) 
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[B-1] geGDP 
GDP and NDP ‘volume’ measures 
for an ‘environmentally adjusted 

economy’ 

[B-2] 
(…waiting to be done…) 
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   IIINNN   TTTAAABBBLLLEEE   111:::   
• THE TOP LEFT BOX refers to the ‘traditional’ (unadjusted) macro-economic indicators based 

on the standard national accounting conventions. 

• IN THE TOP RIGHT BOX, there are ‘environmentally adjusted’ NDP figures (often called EDP) 
for an existing economy.  These are based on using an enlarged asset boundary when 
assessing net asset change for the economy during the current accounting period.  We 
use the acronym AICCAN, meaning Aggregate Indicator for the Change, during the 
Current year, in the economic Assets of the Nation.  The ‘environmentally adjusted NDP’ 
is then defined as this AICCAN (net savings) plus national consumption.  Both 
consumption and asset changes are valued using current prices (or shadow prices 
obtained by reference to other goods or costs for the current period).  This gives an 
‘environmentally adjusted’ or ‘green’ NDP for an unadjusted economy. 

• THE BOTTOM LEFT BOX refers to ‘unadjusted’ GDP and NDP for an ‘environmentally adjusted 
economy’.  These are obtained for a hypothetical economy, using suitable statistical and 
analytical techniques, responding to the question: What would be a feasible macro-
economic performance, if the existing economy were modified so as to respect specified 
environmental performance standards?  Viz., ‘GREENED ECONOMY GDP’ figures. 



 

© Martin O’Connor A Typology of Environmentally Adjusted National Sustainability Indicators ANZSEE December 2005 

7 
 

 “COUNTING FOR NOTHING” — A BIT OF HISTORY 

As the notion of ‘sustainable development’ took form, two questions 
were posed: 
• First (for rich countries), ‘Can the current level of aggregated national consumption be 

sustained indefinitely?’,  

• Second (for poor countries), ‘is there an upper limit to the future income level that, once 
attained, could indefinitely be maintained?’ 

A key question posed for national accounting, that has underlain the 
push for ‘adjusted aggregates’, is: 
• ‘Can an estimate be obtained for a nation’s sustainable national income, on the basis of 

appropriate adjustments to the conventional GDP figure?’. 

And, if the answer is ‘yes’, 
• ‘What are these adjustments and how can an estimation procedure be implemented in 

practice?’ 



 

© Martin O’Connor A Typology of Environmentally Adjusted National Sustainability Indicators ANZSEE December 2005 

8 
 

NEOCLASSICAL GROWTH THEORY claimed to furnish a response when Solow 
(1986) and others noticed, on the basis of results from Weitzman (1976), that in a 
model solution for a (model) economy having constant consumption indefinitely 

(that is, sustaining its national income), the ‘net savings’ or change in the value of 
the capital assets in the economy, is zero. 

This dovetailed nicely with the Hicksian concept of income (Hicks 1946) which 
was: ‘The maximum amount which can be spent during a period if there is to be an 

expectation of maintaining intact the capital value of prospective returns.’ 

Under certain assumptions, this ‘income’ equals consumption plus net savings.  
So, turning the formula around, the conclusion would be that when net savings 

are zero, consumption is at the sustainable level. 

Translated into the language of national accounting, 
this gives the proposition that: 

… the sum of national net savings plus consumption (if net savings are calculated 
taking natural capital changes into account), will estimate the level of income that 

the economy could, in principle, maintain indefinitely  — that is, 
the ‘SUSTAINABLE NATIONAL INCOME’ (SNI). 
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   AAAPPPPPPLLLIIICCCAAATTTIIIOOONNN:::   TTTHHHEEE   WWWOOORRRLLLDDD   BBBAAANNNKKK’’’SSS   “““GGGEEENNNUUUIIINNNEEE   SSSAAAVVVIIINNNGGGSSS”””   

Pearce and Atkinson (1993) developed estimates for the ‘net savings’ (∆S) taking 
into account not only economic capital formation and depreciation but also 

depletion of natural resources.  Using SNI = C + ∆S, their interpretation was: 

If the net savings are negative, then current consumption (C) exceeds the 
sustainable consumption level (SNI); 

if current consumption (C) is less than the SNI, then there is room for continued 
consumption growth without nuisance to future generations. 

On the basis of this reasoning (which, as it turned out, was partly incorrect), it 
would be sufficient to estimate a ‘green NDP’ defined as the net domestic product 
taking into account changes in all capital assets including natural capital, in order 

to have an estimate for the country’s SNI. 

Therefore…, environmental economists and statisticians should go to work to obtain 
information on the state of natural capital from year to year, and attribute money 

values to the changes, and the job is done. 

This was the motivation for results reported by Pearce & Atkinson (1993) for a 
cross-section of countries and for the World Bank’s “genuine savings” series. 
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The value of environmental assets such as natural resources (minerals, oil, gas, 
forests) is from market prices.  Also included are losses in economic potential not 
directly reflected in market prices — air pollution (morbidity & mortality), erosion, 
water and soil contamination, productivity losses from climate change.  From results 
compiled, by the World Bank for the past 30, trends are clear: 

• very low or negative ‘net savings’ over many years for many South countries, for the 
basket of economic and environmental assets being considered;   

• a large range of environmental assets are being persistently depleted, in many (though 
not all) of the countries for which figures are produced, without much evidence of 
investment of the proceeds of this resource-exploitation into other productive assets. 

The terminology ‘genuine savings’ has been used by the World Bank analysts to refer 
to the net change in a country’s assets.  This label is misleading.  The indicators 
produced inevitably take account only of a small number of ‘natural assets’ for 
which some sort of money figure for ‘change in the asset value’ is easily obtained. 

Moreover, it is not plausible that such monetary evaluations can meaningfully be 
extended to measure, as asset changes, all the changes to environmental systems and 

the circumstances of economic activity that are significant for the vitality and 
durability of a nation’s economic activity. 
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Criticisms & Commentary: 
The Pearce and Atkinson results took into account only a very limited number of 
categories of natural resources such as petroleum, minerals and forest.  Criticisms 
were made along three lines: 
• First, the figures obtained are dependant on the categories of environmental assets, and, 

‘far more has been left out than has been included’ (Victor, Hanna and Kubursi, 1998); 

• Second, that the existing or estimated resource prices employed for the calculations are 
unlikely to reflect inter-temporal opportunity costs as the underlying theory presupposes 
(see, e.g. Martinez-Alier and O’Connor 1996); 

• Third, that, even within the confines of the relevant theory, the ‘green NDP’ and the ‘SNI’ 
are not necessarily the same.  Depending on the assumptions made about, inter alia, 
technological progress, openness or closure of the economy towards the rest of the 
world, relative abundance of different sorts of capital, population change, substitutability 
and income elasticities, efficiency or not of current prices (etc.), the green NDP can be 
much higher, or much lower than the SNI.  Thus, nothing reliable can be inferred about the 
SNI relative to current consumption from the sign or magnitude of the estimated net 
savings (see Asheim, 1994; Pezzey & Withagen, 1998; Weitzman, 1997). 
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THESE CRITICISMS CUMULATIVELY ARE COMPELLING. 
The so-called “genuine savings” have a rather conventional and arbitrary 

foundation.  Pure theory justification for using this ‘green NDP’ to estimate 
sustainable national income is very poor. 

There is not a direct link from this measure of asset change in the current period 
to an estimate of the country’s long-run wealth-creation and income-generation 

capacity. 

This ‘silver bullet’ approach to getting a ‘SNI’ indicator should be abandoned.  

THIS DOES NOT MEAN THAT THERE IS NO RELEVANCE IN ESTIMATES 
FOR MONETARY VALUES OF PHYSICAL CHANGES IN VARIOUS 

CATEGORIES OF NATURAL CAPITAL. 
On the contrary, there are various cogent reasons for treating asset changes on a 

straightforward period-by-period accounting basis, as in business accounting 
(without appealing to welfare theoretic notions of efficiency and optimality). 
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AAANNN   AAAGGGGGGRRREEEGGGAAATTTEEE   IIINNNDDDIIICCCAAATTTOOORRR   OOOFFF   TTTHHHEEE   CCCHHHAAANNNGGGEEE,,,   DDDUUURRRIIINNNGGG   TTTHHHEEE   

CCCUUURRRRRREEENNNTTT   YYYEEEAAARRR,,,   IIINNN   TTTHHHEEE   EEECCCOOONNNOOOMMMIIICCC   AAASSSSSSEEETTTSSS   OOOFFF   TTTHHHEEE   NNNAAATTTIIIOOONNN   
(((AAAIIICCCCCCAAANNN)))   

• Rather than having one single indicator of ‘genuine savings’, we have a single concept — 
the AICCAN — whose numerical estimation depends very specifically on the portfolio of 
assets that the country managers (or, in practice, their economists, environmental 
services and statisticians) define for their attention. 

• This choice will reflect the perceptions of a country manager about (a) his or her real 
capacity — or duty — to exercise a management control over the assets and (b) the real 
financial consequences of the management (such as resource rent revenues, export 
receipts, burden on the state for water purification investments, etc.). 

• An AICCAN is an indicator relating to a country’s revenue-creation capacity under 
prevailing conditions, e.g., depleting oil, forest or fisheries stocks, using current prices. 

• If the direction of the net assets change is persistently negative, the nation is liquidating 
its portfolio of assets and probably jeopardising its future economic prospects.   The 
diagnosis does not, in itself, tell where a remedy might be found. 
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THE HUETING APPROACH AND ‘STRONG SUSTAINABILITY’  

Work since the 1970s by Roefie Hueting (cf. Hueting 1980) started from the 
‘strong sustainability’ perspective that sustainability policies mean the 

maintenance through time of all key ‘environmental functions’. 
• That this should be pursued by setting restrictions on the extraction of renewable 

resources, the emissions of pollutants and other sources of environmental damage. 

• An economy not respecting the sustainability standards could be ‘adjusted’ by adopting 
measures such as pollution abatement, substitution away from over-used resources, etc., 
in order to make it meet these standards. 

• These adjustments would cost money (the redeployment of resources within the 
economy), imposing a reduction in the value of economic goods and services available 
for current consumption. 

According to Hueting, the ‘sustainable national income’, meaning the national 
consumption level for the economy respecting the standards, could be estimated 

by subtracting these adjustment costs from current income. 
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THE HUETING APPROACH (SUITE)  
• SECTORAL COSTS OF ‘CLOSING THE GAPS’.  Estimates may be made, for each sector, of the 

costs associated with respecting the sustainability standards.  For an individual sector, 
costs of meeting a sustainability standard through, e.g., technological improvements, 
pollution treatment, substitution of inputs of over-exploited renewable resources, can be 
estimated with partial equilibrium methods — such as pollutant abatement cost curves. 

• A NATIONAL INDEX OF THE ‘DISTANCE FROM SUSTAINABILITY’.  The adjustment costs for each 
sector, say Cj, may be summed to give ΣCj, which is a monetary indicator for the Distance 
from Sustainability of the current economy.  This is an estimate, in terms of current 
consumption (money units or percentage of GNP), of the extent to which current 
economic activity violates the sustainability norms.  It gives an indication of the 
reorientation of economic activity required to respect the sustainability norms. 

Hueting proposed to estimate an ‘environmentally corrected’ national income 
through subtracting these costs of ‘closing the gaps’ away from current GDP: 
ENI = GDP – ΣCj.  
But, this is not a reliable way of estimating a sustainable national income. 
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Criticisms & Commentary: 
• The Hueting formula and that for SNI from the neo-classical growth theory both involve 

subtraction of values from NDP.  But, whereas the Pearce and Atkinson results are based 
on monetary values of (changes in) natural capital in the existing economy, the Hueting 
approach is based on calculations for hypothetical adjustments to the existing economy. 

However, the Hueting formula does not measure what we want! 
• The intention was to estimate what level of national income could have been generated, in 

the existing economy, if specified sustainability standards had been respected.  But,  
— the Hueting formula does not take account of ‘whole-economy’ effects of re-allocations 
of economic resources between sectors associated with meeting sustainability norms.  
— What may appear as a high cost for a firm, sector or national economy if measures for 
(say) pollution reduction are implemented in the short term, could appear as a low cost if 
adjustment and investment opportunities are appraised over a longer time-frame. 

• The main interest for policy is to assess what future national product might be feasible for 
the economy while respecting sustainability standards.  To answer this, one must model 
the potential of the (future) economy as a whole.  
The Hueting formula may seriously under-estimate the sustainable national income 
potential in this forward-looking sense. 



 

© Martin O’Connor A Typology of Environmentally Adjusted National Sustainability Indicators ANZSEE December 2005 

17

   TTTHHHEEE   GGGRRREEEEEENNNSSSTTTAAAMMMPPP   PPPRRROOOJJJEEECCCTTT   

All these problems were given careful attention during the mid-1990s in a multi-
country European study, the GREENSTAMP Project on 

METHODOLOGICAL PROBLEMS IN THE CALCULATION OF 
ENVIRONMENTALLY ADJUSTED NATIONAL INCOME FIGURES 

This project developed the concept of a ‘greened economy GDP’ as a 
characterisation of an ‘adjusted economy’ — an economy that, over time or 
hypothetically, is altered so as to respect environmental performance criteria. 

The greened-economy GDP, or geGDP, refers to the feasible economic 
production, for the accounting period(s) in question, subject to the condition 
that the economy is respecting the specified set of environmental standards. 

The geGDP concept is developed at a whole-economy level, and estimated through 
comparative static or dynamic scenario modelling approaches. 

This creates a link between the greened national accounts agenda and work that, 
since the 1970s, explores scenarios for ‘soft energy paths’ and ‘green’ economies. 
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The GREENSTAMP research project was carried out during 1994-1996 for 
the European Commission, and involved collaboration between several 

statistics offices and economics and environmental research institutions. 
 

The acronym refers to the 
GREEned National STAtistical and Modelling Procedures 

 developed in this research project. 
 

This project investigated the different theoretical options for defining an 
‘environmentally adjusted national income figure’ that could be estimated 
based on available statistical data and analytical tools and that would be 

plausible as an indicator about future macro-economic performance 
potential taking account of environmental performance goals. 

See Brouwer and O’Connor (eds., 1997a, 1997b) and Brouwer, O’Connor 
and Radermacher (1999). 
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   CCCOOOSSSTTT---EEEFFFFFFEEECCCTTTIIIVVVEEENNNEEESSSSSS   AAANNNDDD   SSSUUUSSSTTTAAAIIINNNAAABBBIIILLLIIITTTYYY   SSSTTTAAANNNDDDAAARRRDDDSSS   

The geGDP type of adjustment procedure focuses on prospects for 
altering the economic system, in order to improve environmental 
performance in a cost-effective way. 

Environmental dimensions of sustainability are specified through non-monetary 
targets relating to maintaining key environmental functions. 

• Measures are identified that would be sufficient to ensure that the economy will satisfy 
these norms; 

• Analyses are undertaken of the economic performance potential for a hypothetical or 
future economy that is respecting these norms; 

• Comparative analyses are conducted to estimate the costs that the society would need to 
incur, in order to achieve these norms. 

Effectiveness is measured by reaching environmental standards, and costs are 
associated with obtaining the specified improvements (or, as the case may be, of 

avoiding further reduction in an environmental asset or service). 
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THE ECONOMY-ENVIRONMENT “TRADE-OFF” 
 — an opportunity cost to be estimated — 

“How much loss of income or economic output, in order to get how much gain in 
environmental performance?” 

geGDP analysis aim at quantifying the policy trade-off between: 

(i) Depleting/degrading environmental functions (critical natural capitals) by not 
making the adjustments required to satisfy the norms;  and   

(ii) Forgoing consumption and/or using up economic capital if it makes the 
resource commitments required for achieving the norms.  

Quantitative results require specifications of, among other things, the level of 
aggregation and the time-scale over which an analysis is to be conducted. 

If the concern is with national aggregate indicators, then the relevant indicators 
must be obtained on the basis of a whole-economy analysis. 

Comparisons will be made between a non-adjusted and an environmentally 
adjusted economy (or, more generally, between several differently adjusted 

economies) — viz., comparative scenario analysis). 
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   EEESSSTTTIIIMMMAAATTTIIINNNGGG   AAA   ‘‘‘GGGRRREEEEEENNNEEEDDD   EEECCCOOONNNOOOMMMYYY’’’   GGGDDDPPP:::   TTTHHHEEE   ‘‘‘GGGEEEGGGDDDPPP’’’   CCCOOONNNCCCEEEPPPTTT   
 

The geGDP is the value (in money units) of the feasible economic 
production for the accounting period or periods in question, subject to 
the condition that the economy is respecting a specified set of resource 

stewardship goals or environmental standards. 
 

At the macro-economic level a quantified response is given to the 
valuation question, 

‘HOW MUCH IS IMPROVEMENT TO A COUNTRY’S ENVIRONMENTAL 
PERFORMANCE LEVEL WORTH?’  

… in the sense of identifying the economic consumption or investment 
options that a society may choose, or might have chosen, to put aside in 

order to pursue the environmental sustainability objective(s). 
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   KKKEEEYYY   AAACCCCCCOOOUUUNNNTTTIIINNNGGG   CCCOOONNNVVVEEENNNTTTIIIOOONNNSSS   FFFOOORRR   GGGEEEGGGDDDPPP   EEESSSTTTIIIMMMAAATTTIIIOOONNN:::   
• A “FRONTIER OF MONETISATION” is set at the interface between economy and environment 

where the non-monetary environmental pressure criteria are specified. No attempt is made 
to place monetary values directly on these natural assets. 

• The adjustments being considered in this procedure involve the economy being modelled, 
not just the accounting conventions.  The ‘greened economy GDP’ is an indicator about 
possible future performance integrating economic output and environmental standards as 
complementary criteria of performance. 

• The ‘greened-economy GDP’ does not set out to measure overall welfare delivery, 
because it quantifies only one part of welfare delivery (viz., the produced economic output 
that is or would be feasible subject to environmental performance constraints).  It does 
not try to monetise the direct environmental contributions to welfare.   

• The key roles for economic and environmental statistics are not directly to furnish data 
compiled into an ‘adjusted aggregate’, but rather to organise and compile the relevant 
data sets that are needed as inputs into the modelling work that will generate the 
indicators for the ‘adjusted economies’. 
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 TYPOLOGY OF GEGDP MODELLING APPROACHES 
 

Three sets of binary distinctions: 
 

III...   EEEXXX   PPPOOOSSSTTT   VVVEEERRRSSSUUUSSS   EEEXXX   AAANNNTTTEEE   AAAPPPPPPRRRAAAIIISSSAAALLL   

• estimate of what the existing economy might have been able to produce if (counter-
factually) it had been required to respect tighter environmental standards; and  

• estimate of what the national economy might (hypothetically) in the future be able to 
produce while constrained to meet specified environmental pressure standards. 

 

IIIIII...   SSSNNNAAAPPPSSSHHHOOOTTT   VVVEEERRRSSSUUUSSS   DDDYYYNNNAAAMMMIIICCC   SSSIIIMMMUUULLLAAATTTIIIOOONNN   MMMOOODDDEEELLLLLLIIINNNGGG...   

• comparative static analyses of economic structures and related environmental 
performance; and/or 

• dynamic simulation/scenario modelling. 
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IIIIIIIII...   CCCOOOMMMPPPLLLEEETTTEEE   OOORRR   PPPAAARRRTTTIIIAAALLL   RRREEESSSPPPEEECCCTTT   OOOFFF   SSSUUUSSSTTTAAAIIINNNAAABBBIIILLLIIITTTYYY   RRREEEQQQUUUIIIRRREEEMMMEEENNNTTTSSS   

• A model ‘greened economy’ or transition path that respects all environmental standards 
felt to be requisite for long-run sustainability of economic activity and the relevant critical 
natural capital (we will call this ‘dark green’);  

• Model analyses for ‘environmentally-adjusted’ economies that are constrained by only an 
incomplete set of standards such that, while ‘greener’ than a business-as-usual scenario, 
the future economy still does not achieve full compliance with ecological requirements 
needed for long-run sustainability (we will call this ‘light green’). 

 

This classification establishes the existence of 2x2x2 = 8  
distinct combinations, or ideal types, of geGDP. 

These can be represented schematically by the corners of a box. 
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CLASSIFICATION OF GEGDP ESTIMATIONS 
 
 
 

EX POST 
 

EX ANTE 

DARK GREEN 
 
 

LIGHT GREEN 

STATIC 
 
 
 
 

DYNAMIC 
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Comment and Illustration 
This schema is intended simply as a guide to thinking, and as an aid to interpret 
results and to choose modelling techniques for different policy purposes.  The geGDP 
modelling and statistical practices will not be found only ‘at the corners’. 

• Scenario modelling can be partly dynamic or iterative; 

•  There is a continuum between ‘light green’ and ‘dark green’ depending on the range of 
environmental performance goals that are incorporated. 

• Take for example, ex ante scenario-based analyses focussed around the ‘trade-off’ 
between macro-economic output performance and environmental pressure performance, 
can readily be found.   
— Examples treating atmospheric pollution including greenhouse gas emissions, are 
found in work using a numerical dynamic multi-sector model with an input-output core 
(the model M3ED), reported by O’Connor and Ryan (1999) and Schembri (1999a, 1999b) for 
the French and Dutch economies.   Unpublished work by Ryan (1996) has modelled 
scenarios for primary energy use, output growth and acid rain and greenhouse pollutant 
emissions for the New Zealand economy.  This work illustrates the category ex ante–
dynamic–light green, at the bottom front right corner.   
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 THE MONETISATION FRONTIER 
Valuation methodology debates hinge around differing views on the extent to which 
monetary valuation can be scientifically meaningful and policy relevant. 

Two key dimensions of this debate are system complexity (concerning matters of scale 
and aggregation) and ethical appropriateness (concerning the kinds of value 
involved).  Briefly, 

• Where the physical and temporal scales of the systems under scrutiny are very large (e.g., 
climate and marine ecosystem changes, irreversible genetic and toxic chemical 
transformations), the scientific uncertainties about system dynamics, process 
interdependencies and outcomes “in the longer term” are high.  The definition of relative 
opportunity costs for monetary valuation estimates, becomes difficult/ arbitrary. 

• Choices include ethical components, e.g., questions of present fairness, as in North-
South redistribution, equity issues relating to future generations; and also debates about 
the moral acceptability or social justifications for (e.g.) intervening in the genetic integrity 
of organisms, destroying habitats of endangered species (touching on the environmental 
valuation dimensions known as heritage, existence and intrinsic values). 
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• THE SYSTEMS COMPLEXITY CONSIDERATIONS, along the vertical axis, have important 
consequences for (1) work with monetary aggregates and (2) inter-temporal modelling as 
a basis for policy indicators.  Any attempt to establish a monetary figure for changes in 
natural capital stocks or in the value of environmental services at a comprehensive 
national or global scale, will encounter significant uncertainty problems.  The resulting 
aggregate numbers (aggregated for large systems and/or over time) will be of very low 
quality from a scientific point of view, and putting them in relation to other statistics of 
more small-scale economic phenomena (such as current sectoral output) will give rise to 
the statistical quality problem known popularly as “horse and rabbit” stew. 

• THE ETHICAL APPROPRIATENESS CONSIDERATIONS, along the horizontal axis, relate more 
particularly to moral and cultural determinants of the pertinence of monetary valuations.  
Where cultural or ethical convictions are fundamental, and where the values of nature in 
question are not oriented towards commodity production and consumption but involve 
notions of respect (for self and for others), of justice and honour, cultural identity, cosmic 
harmony (etc.), then the policy or project choice problems do not take the form of an 
economic optimisation.  While some quantification of opportunity costs (in the economic 
sphere) of respecting this or that value commitment (expressed in the social sphere) may 
well be pertinent, this places the evaluation more in the domain of cost-effectiveness 
studies than of monetary cost-benefit evaluations. 
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   TTTHHHEEE   MMMOOONNNEEETTTIIISSSAAATTTIIIOOONNN   FFFRRROOONNNTTTIIIEEERRR   FFFOOORRR   “““AAAIIICCCCCCAAANNN”””   IIINNNDDDIIICCCAAATTTOOORRRSSS   
 

Let us appraise the feasibility and pertinence of monetary valuation for different 
categories of natural capital for inclusion in an AICCAN-type adjustment process.  

 

• What is to be placed in the petal of NATURAL PORTFOLIO CAPITAL and what is to be left over in 
the environmental supporting conditions? 

• Where, more generally, will the Frontier of Monetisation be drawn, separating societal and 
environmental assets whose value to society is presented in monetary terms, from assets 
whose SIGNIFICANCE IS DEFINED THROUGH NON-MONETARY INDICATORS, GOALS AND SUSTAINABILITY 
STANDARDS? 

• What methods can be used, in each domain, for obtaining the needed quantifications? 
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TTTHHHEEE   ‘‘‘WWWEEEAAAKKK’’’   AAANNNDDD   ‘‘‘SSSTTTRRROOONNNGGG’’’   PPPRRREEECCCEEEPPPTTTSSS   FFFOOORRR   SSSUUUSSSTTTAAAIIINNNAAABBBIIILLLIIITTTYYY...   
The Frontier between domains where the ‘Weak’ and ‘Strong’ sustainability 
precepts are respectively applied, is based on distinguishing different roles attributed 
to natural capital plays for achieving sustainability: 

 

• on the one side the resources and assets that are valued from the point of view of their 
potential conversion into commercially priced goods and services (trees into wood 
products, for example); 

The ‘Weak sustainability’ precepts, providing a basis for direct monetary valuation of environmental services and assets, apply to the 
exploitation of non-renewable, and also some renewable natural resources, to the extent that the latter are not deemed essential and 
permanent pre-conditions for durable economic activity. 
 

• on the other side the assets that are valued from the point of view of their roles as in situ 
services as sites, scenery, scientific interest and ecological life-support in complement to 
human economic activity.  Valuation is thus approached from the point of view of the 
economic costs of avoiding depletion or degradation. 

The ‘Strong sustainability’ precepts, by contrast, apply to all components of natural capital that, considered as components of 
functioning natural systems, are deemed necessary supports for viable economic activity.  This refers, notably, to the essential roles 
of ecosystems in life-support services, waste assimilation, renewal of water and biological resources, and so on.  
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 POLICY USES OF AICCAN AND GEGDP 
 

AA  ‘‘CCOOUUNNTTRRYY  MMAANNAAGGEERR’’  ((II..EE..,,  TTHHEE  AASSSSOORRTTMMEENNTT  OOFF  PPOOLLIICCYY  MMAAKKIINNGG  AAGGEENNCCIIEESS))  
MMUUSSTT  MMAANNAAGGEE  AA  PPOORRTTFFOOLLIIOO  OOFF  EECCOONNOOMMIICC,,  SSOOCCIIAALL  AANNDD  EENNVVIIRROONNMMEENNTTAALL  AASSSSEETTSS..  

The decision to include a natural resource or environmental function within an 
enlarged ‘asset’ portfolio with monetary evaluation will reflect judgements about 
the country’s capacity to exercise a management control over the assets and about 

the significance of the asset as a source of revenue (resource rents and export 
receipts) or costs (e.g. burden on public funds for water purification investments). 

BBUUTT,,  AASS  WWEELLLL  AASS  MMAANNAAGGIINNGG  AASSSSEETTSS  IINN  AA  CCOOMMMMEERRCCIIAALL  PPEERRSSPPEECCTTIIVVEE,,  TTHHEERREE  IISS  
AALLSSOO  TTHHEE  CCOONNCCEERRNN  FFOORR  LLOONNGGEERR  TTEERRMM  DDEEVVEELLOOPPMMEENNTT  PPOOTTEENNTTIIAALL..  

Just as a company undertakes forward studies and market research, so a country 
manager (i.e., the policy community) will engage in forecasting and strategic 

forward studies exercises.  Environmental and economic sustainability means the 
investigation of feasibility of meeting simultaneously specified economic and 

environmental performance goals.  This can be done through the modelling of 
various ‘environmentally-adjusted national economies’. 
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 SUMMING UP 
The two types of indicators — AICCAN and greened economy GDP — are useful 
complements.  They address the question of investment (or dis-investment) in natural 
capital from different points of view, and they apply distinct valuation concepts for 
natural capital.  But…. 

• For sustainability policy purposes, the monetary AICCAN indicator must be set in the 
context of (1) policy targets for the maintenance of critical environmental functions, and 
(2) the possible significance for national sustainability prospects of environmental load 
displacement to or away from the country.  

• The information of most value is not found in the aggregate figures and time series 
themselves — which are always open to alteration through changing assumptions and 
data sets.  What matters most is the learning about natural systems, technological 
potential, economic systems, and policy processes that can take place through 
construction and comparison of the different aggregates, model outputs and scenarios. 
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 POST SCRIPT — EXTERNAL RELATIONS 

The paper discusses a third category of adjustment, estimating differences 
between costs caused and costs borne by a country.  Once again, there is no one 

calculation that will encapsulate all relevant concerns.  In parallel with the 
AICCAN/geGDP distinction, both monetary and non-monetary indicators for this 

difference can and should be developed.   

The international community could consider pilot country studies. 
•  Contrasting examples of ‘small open economies’ would be Madagascar and New Zealand.  

Madagascar has a significant mineral wealth, New Zealand has a highly productive and 
diversified export-oriented agriculture activity.  Both countries have large EEZ (exclusive 
marine economic zones) and both have terrestrial (and marine) biodiversity that is of 
international significance and highly vulnerable to degradation through various forms of 
pollution, deforestation, over-fishing and intrusion of alien species. 

• A set of countries illustrating indirect (trade-related) inter-dependencies would be the 
Mediterranean Basin — that is, the EU countries in relation to Middle East and North 
African countries — where water scarcity, soil quality degradation and environmental 
pressures of mass tourism are major policy priorities.  


