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Separate vs. aggregate indeces
Separate indicators of sustainable development have a troubled (failed) history.  
How can we assess whether, on balance, things are better or worse if one indicator goes up and another goes down, especially when they are causally linked? 
Opposition to aggregate indeces (which necessarily require a common value assessment) is based on non-substitutability and ‘strong’ vs ‘weak’ sustainability arguments.  Approaches such as multi-criteria analysis (MCA) and participatory deliberative institutions are deemed conceptually more sound, and more likely to reflect changes in social welfare.

Scale

Whatever approach, scale is important.  MCA etc. may well be appropriate for choices between options at local scales, but can they work at national scales for accounting purposes?  The same applies to inclusive wealth (next point).
Flows vs. Stocks
The modified national accounts systems are based on flows and the ecological and environmental concerns involve including or deducting particular environmental expenditures. “Wealth”, however, is about assets (stocks), not flows.

A stock-based approach that is conceptually sound is the Inclusive Wealth (IW) measure (Arrow et al 2003).

It is being trialled in a region in SE Australia and the following issues of aggregation and values arise from this attempt.
Measuring change in “Inclusive Wealth”
IW at a point in time is the sum of the amounts of the capital stocks that produce the flows that are important for social welfare, weighted by their shadow (accounting) prices.  The shadow price of a stock is defined as the marginal change in value for a marginal change in the amount of the stock.

An instantaneous measure of IW has no real meaning, it is the change in IW that matters. If, between two points in time using constant prices, IW was non-declining, then the allocation of resources during that period was sustainable.

Estimating IW involves two important steps:
(1) Identifying (and quantifying) the set of stocks (natural, human and built) that collectively deliver social welfare; the critical capital stocks

(2) Resolving how to assess the value changes involved when one capital stock changes, especially when it is converted into another (eg, forest into arable land).  
This in turn involves two assessments:


i) Including estimates of resilience for those stocks that have (or are likely to have) threshold effects demarcating alternate stability domains (system ‘regimes’ in the sense of Scheffer et al 2001).  As resilience declines, so does the real value of the stock, depending on the relative values of the stock in the alternate domains.  Including resilience in this way equates to a ‘constrained’ weak sustainability.

ii) Estimating shadow prices.  Whether it is worth drawing down one stock so as to increase another (converting forest into agricultural land) depends on their relative shadow prices.

Insights from the feasibility test in SE Australia
Step 1  
The critical capital stocks.  The important “flows” from the region were determined through stakeholder workshops, emphasizing ecosystem goods and services (Note MEA experience).

A production systems framework was used to determine the capital stocks that underpin these flows (17 natural capital, 11 human capital and 11 manufactured capital stocks – admittedly an incomplete set).

The production systems framework does seem to be a useful way to determine critical stocks for regional assessments, based on flows of ecosystem goods and services. However, it may not work at a national scale.  We have not yet addressed how best to derive the national scale set of critical capital stocks.

Step 2 

i) Resilience.  Including resilience is achievable, even in the absence of all the desired data. Four questions need to be answered in a probabilistic or fuzzy logic way:
1) 
Is there a known or suspected alternate regime in a stock’s forecast? 

2)  How much of the stock is affected by the threshold?

3)  What is the likelihood of the stock crossing the threshold (requires some estimate of where the threshold might be)?

4)  What is the likely change in welfare (value) from the stock in the alternate regime?

ii) Shadow Prices.  Estimating shadow prices is far more problematic, for the following reasons:

-  Deriving a shadow price requires a forecast of the future.  The present (discounted) value of a stock depends on what is expected to happen in the future.  We used two ‘futures’; one in which rainfall follows the normal long-term pattern for the region, and one which is substantially drier.  A range of plausible future forecasts will lead to a range of IW values.
- Equity, both intra- and inter-generational.  Whose values (shadow prices) are to be used?  As currently formulated, IW assumes an average societal shadow price for each stock.

- An assumption of equilibrium in the system underlying the notion that real social value (the shadow price) is reflected as the marginal change in value for a marginal change in quantity.  Is it appropriate to apply a value determined in this way to a big change in stocks?

- There seems to be no agreed way to actually estimate shadow prices.  Many stocks are non-marketed, and there are strong criticisms of contingent valuation and benefit-transfer methods.  Some form of deliberative process seems preferable but it is time consuming and contingent on the players and the circumstances.  Also, though it may be useful for a one-off choice issue, repeatability would be a problem if used for ongoing assessment of national accounts.
Perhaps the best that can be hoped for is to adopt some kind of triangulation (bounding) approach using a number of different methods (G. Heal, pers. comm.). 
- If shadow pricing is below some acceptable level of repeatability, credibility and accuracy then, not only is it not worth doing, its application could be very misleading.
- It is misleading to present a single measure of change in IW. At least four are needed, involving two forecasts of the future and two “stakeholder” viewpoints. For the latter, in our trial we attempted to derive shadow prices as if the entire region consisted of a) farmers and b) conservationists.  On reflection, we think more than four estimates are needed.  If all the consequent IW changes indicate sustainability the answer is clear, and vice-versa if they are all declining.  If some are positive and others negative it points to where more information is needed, or where the policy problem lies.
If the problems to do with shadow pricing are not resolved then the process of attempting to measure sustainability comes down to choosing between one set of rubbery numbers based on separate indicators that cannot be compared, and another set of integrated numbers based on rubbery estimates of shadow prices.
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