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THE SEEA IN 1997

The purpose of this document is to elicit written comments on environmental accounting in
general and the SEEA in particular for discussion at the meeting of the London group in Ottawa in June
1997.  While many points of detail are raised, the main focus is on the range and scope of environmental
accounting that a system such as SEEA should encompass.  The starting point is that the SEEA is intended
to be a system of global application, suitable for all countries and all aspects of environmental accounting.
It has already been applied in a number of developing countries and other initiatives are in hand to amplify,
clarify and possibly amend some aspects of the existing manual which was issued as an interim version.  It
is hoped that the output from the London group will be a strong endorsement of the SEEA but with
constructive suggestions for those refining the system.  The goal is to identify

(1) those aspect of the SEEA that meet with general consensus,

(2) those aspects where there are significant alternative views,

(3) any aspects that are in the SEEA where there is a widely held view that these may not be
appropriate for inclusion,

(4) aspects not presently covered by the SEEA which are felt to be important omissions.

This paper contains several sections.  The first of these looks at the SEEA manual in detail.  As
an aide-memoire, the first chapter which summarises the approach taken by the SEEA is summarised in
bullet-point form.  Chapters II to V are then reviewed, concentrating on each of the SEEA “versions” with
a list of points in sequential order where issues of substance arise on which the views of the London group,
if possible a general consensus, would be helpful.  This approach is chosen in order to aim at completeness
in commentary.  However, this does not indicate areas of priority or omissions.  A further section,
therefore, brings together the main points form the earlier section in a more synthetic context.  Lastly there
is a check sheet which could be used as a questionnaire to help assign issues to the four categories listed
above.
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PART 1: THE SEEA MANUAL 1993

Chapter 1 Introductory overview

B 1 The interrelationship between the environment and the economy

Is the point of view anthropocentric or ecological?

What is meant by sustainability?

2. Valuation and monetary accounting

SNA does not measure the costs of using or depleting the environment but may have entries in
the other changes in assets account.

Problem of measuring costs - contingent

-- opportunity /prevention costs
-- defensive expenditure

3. Physical accounting

Material energy balances

Natural resource accounts

4. Asset boundary and the scope of natural assets

“Natural resource” implies exploitable by mankind; want to consider wider concept of “natural
assets”

Discussion of the SNA asset boundary

Table 1.1 shows type of asset by description/monetary valuation principle

5. Use of natural assets

Temporary or permanent depletion = goods = inventories

Qualitative use (degradation)= services = fixed assets
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Table 1.2 types of asset by quantitative flow of goods/qualitative flow of services/qualitative
disposal service

6. Valuation of natural assets

Table 1.3 Types of asset by type of valuation

Market valuation.  Query last part of para 44.(b).  CFC is not just new price times reduction in
life time, a discount factor needs to be applied.

Contingent valuation - not undisputed

Indirect non-market valuation - avoidance or restoration cost. No mention of the argument that if
such costs were imposed there would be changes in economic behaviour so the we move to a
modelling situation.  The SEEA only measures costs that would have been incurred if the
economy is not affected by the introduction of charging.

Sustainability - how far to insist on this

Restoration = investment balancing consumption of natural capital
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C1. Scope and coverage of SEEA

Environment Economy

Physical description
1

Physical flows
2

Physical flows in the
economy

3

Physical data

No economic
valuation

4

Additional valuation
5

Disaggregation of the
NA
6

Monetary data

1+2 = NRA; 2+3 = MEB; 5+6 = Extended economic accounting;
(part of 1)+2+3+5+6 = SEEA
Not yet fully implemented
Environmental assessments at a point in time; the dynamics are elusive
SEEA includes;
(a) parts relevant to environmental impacts (6)
(b) environmental stocks and flows with monetary values (5)
(c) physical information on flows (2+3)
(d) impact of human use on natural environment (part of 1)

No relationship with socio-demographic data

2. SEEA as a satellite to the SNA

Case for satellite rather than amendment to the SNA
SEEA is national; misses regional/local dimension and global dimension

3. Versions of SEEA

Diagram from C1 changed.

SNA ---------------> Disaggregation of
SNA  A(=6)

Additional valuation on
environment C (= part of

5)
Extensions of production
boundary D (= part of 5)

Physical data (B =
1-3) <---------------------- FDES

Further elaborated in figure 3 (attached)
Chapters II, III, IV are the core of SEEA. Chapter V is provisional, attempts to link to socio-

demographic data and input/output tables.

4.  Basic SEEA matrix
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Chapter II: Environmental disaggregation of the SNA

This chapter contains two “versions” of the SEEA.  Both are rooted firmly in the SNA.  The only
distinction between them is that some specifically environmental activities are identified explicitly in
version II.

The matrix layout of the basic SEEA matrix is immediately recognisable to anyone familiar with
table 2.1 of the 1968 SNA.  A horizontal table of supply and use of products is overlaid by vertical balance
sheets so that the intersection shows which assets are used in which production processes.

Scope of the accounts

1. There are no income accounts in the SEEA.  This is a difference with NAMEA where all the
SNA flow accounts are included.  However, as will be seen below the relevance of including income
accounts depends crucially on whether or not adjustments to GDP are intended.  It is somewhat ironical
that SEEA which does suggest modifying GDP excludes the income accounts whereas NAMEA includes
the income accounts despite a firm rejection of amending GDP.

2. The SEEA glosses over the treatment of taxes on products.  When these are significant for
individual environment-derived products this may be unfortunate.

3. There is no distinction made between geographic territory and the national boundary as defined
in the SNA.  There is an obvious appeal to dealing with contiguous space and ignoring the effect of
diplomatic enclaves etc. As such, this elision may be acceptable.  More significant is that there is nowhere
in SEEA discussion of local or regional aspects of environmental accounting nor of the contribution of an
individual economy to global aspects.

Environmental production activities

4. In the discussion of inter-establishment deliveries, these are described as “non-market output”.
This terminology was changed while the SEEA was being drafted and they should in another version be
more properly described as “output for own use”.1”

5. In an attempt to stick as closely as possible to SNA concepts and values, in this chapter ancillary
activities are shown with zero output and negative value added.  Later, in chapter  , the value the output is
estimated as the sum of costs and this amount is added to intermediate consumption of the user.  There is
of course no difference to value added and GDP between these two treatments.  Perhaps the latter is more
intuitively obvious to a user and the strict adherence to the SNA could be relaxed in this chapter.

6. The text assumes a separation of production into main, secondary and ancillary activities.  This is
a straightforward concept but extremely difficult to implement in practice; if it were not then all
establishments could be shown as pure units of homogeneous production.  Separating output between the
three categories suggested may be feasible but inputs can only be separated with difficulty.  Part of the
problem may be the dependence solely on a use matrix.  In this or another manual it may be necessary to

                                                     
1  Text in italics is intended as a comment rather than a point for discussion.
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deal with a make matrix and discuss how to combine this with a use matrix to the symmetric matrix
implicitly assumed in the SEEA tables.

7. How far is it both useful and feasible to separate internal protection into that part responding to
own activity and that part relating to repercussions?

Identification of environmental assets

8. How far is it useful to disaggregate soil from land.  Does land under agricultural land have any
value/use?  The same question may be applied to soil on top of building land (under buildings).

9. There needs to be agreement on what “under human control” means in defining cultivated assets.
If the protection of designated areas inhibiting offtake is sufficient, the distinction between cultivated and
wild forests, for example, will disappear in many (physically) smaller countries. (This problem is referred
to in Hill and Harrison’s paper to the Washington meeting of the London group.)

Classifications

10. One of the strengths of the SEEA is the proposals concerning extensions to standard
classifications to deal with environmental assets/products/ activities.  It would be desirable to establish a
means of confirming these and extending them as necessary.  Some refinement may be necessary, for
example para 146 emphasises the difference between the classification of non-financial assets and the
CPC; in para 150 consistency is asserted.

11. In this chapter and elsewhere there is an elaboration and separation of items in the other changes
in assets account that need detailed examination and agreement.  For example, would there be universal
agreement that the volume of new finds of sub-soil assets should be reduced by “the same amount as the
cost of exploration”?
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Chapter III Linkage of physical and monetary accounting

Just as the exposition of the monetary accounts given in chapter II is driven by a table 2.1 look-
alike, so the physical accounts are driven by the structure of material energy balances and natural resource
accounts.  There is a striking parallel between these monetary accounts on the one hand and the physical
ones on the other, with both showing opening and closing stocks above and below the flows explaining the
conversion from one state to the other.  A question that arises from this similarity is whether this is what
“integration” should mean; identifying and building on the parallels that can be drawn between the two
systems?  A more radical view of integration could be that the system needs to find an articulation between
essentially different data structures.

The manual states that the focus of attention is on the physical flows from natural assets to the
economy and the flow back in the form of residuals.  No attempt is made to attempt a comprehensive
picture of the transformation process either within the economy or within the natural environment.  In fact
there is little description of the generation and assimilation of residuals even from within the production
boundary.

The schematic diagrams of version III show separate rows and columns for monetary and
physical data (A and B matrices respectively).  At this stage, though, they appear to be adjacent rather than
integrated. There are B matrices in the NDP line asterisked to show “they contain data on the time use of
economic units”. but the explanation, rationale and implication of this does not immediately follow.

In section 2b there is mention of imports and exports with the assumption that “non-produced
raw materials are not exported directly to the rest of the world. If they leave the country they are assumed
to have already become a product”.  This forestalls an analysis of where the value added from processing
natural products takes place and disguises the fact that it may be demand from a resource-poor country that
is leading to over-exploitation in the resource-rich.

When residuals are discussed, their form (solid, liquid, gaseous) and destination is identified
(soil, water, air) but not the type of residual (NOx, SOx, CFC etc.) nor any indication of how to convert
from one to the other.  There is a reference to the ECE proposals for classifications but this is not
elaborated and no version of these classifications is included in the manual.

When discussing the asset accounts, it is stated “the physical asset accounts in the SEEA do not
aim at completeness” but there is no amplification of the respect in which they are incomplete or why this
is so.

The fact that the effects of residuals have spatial and temporal which cannot all be captured in a
single accounting period table is mentioned in para 251 but not developed.

It is perhaps implicit in the minds of the authors of the manual and of many readers that there is a
great deal of quantitative information available on the environment and several analytical techniques
juxtaposing different aspects of the environment, for example the pressure- state - response model and its
derivatives.  There is no reference to techniques such as these and thus rather than setting the SEEA in
context as one of several systems to analyses environmental impacts, it may appear to be claiming to
subsume the others.  In this context, it is unfortunate that the description of physical data systems given in
this chapter does not carry forward to other parts of the manual giving the impression that the only use of
physical data is as a stepping stone to monetary valuation as if it had no use and legitimacy in its own right.
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Chapter IV: Imputed environmental costs

There are three variations of the SEEA table presented in this chapter.  The underlying
assumption is that physical data is not sufficient and that costs associated with environmental deterioration
have to be identified or imputed and incorporated into the basic SEEA table.  Costs are divided into those
caused, that is “costs associated with economic units actually or potentially causing environmental
deterioration by their own activities”, and costs borne, that is “environmental costs borne by economic
units independent of whether they have actually or might potentially cause environmental deterioration”.

The first version (IV.1) is described as incorporating costs borne by industries at market prices.
In fact this amounts to transferring some items that the 1993 SNA places in the other volume changes in
assets account to the flow accounts.

Version IV.2 treats costs caused valued at maintenance costs.

Version IV.3 is an extension of version IV.1 which adds to the costs borne by industries costs
borne by households valued at contingent costs.

Version IV.1

The items in the other volume changes of assets account (OVC) treated as environmental costs
are:

(i) quantitative depletion,

(ii) quality changes due to changes in land use,

(iii) degradation of land due to economic use except by residuals,

(iv) degradation due to residuals,

(v) volume changes through restoration.

The values that appear in the OVC are described as “imputed” though in principle they should be
as objectively measured as most other entries in the accumulation account.  The distinction is that with
“actual” costs which are already incorporated in the flow accounts of the SNA and so no further adjustment
for them is necessary.

In the numerical example running through this chapter, the categories listed above translate into:

(i) depletion of wild biota (2.1), subsoil assets (8.0) and water (1.5);

(iii)soil erosion (1.1);

(iv)decrease in water value (2.0), cultivated land value (6.5) and uncultivated land (1.6);

(v) restoration costs (-2.0).

Together these add to 20.8 which corresponds to (20.5) the total of imputed costs borne by
productive industries in table 4.1 (page 95) plus the amount of depletion costs from household
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consumption activities (0.3)1  In version IV.1, this figure of 20.8 is the deduction made from GDP to reach
EDP.

This scenario corresponds to the classic case of depletion.  There are several aspects to be
clarified.

1. Assuming that what constitutes physical depletion can be agreed2, is it agreed that in the case of
environmental goods that have a market value such a deduction from GDP should be made?

2. Is the treatment of soil/land a special case such that degradation can be treated as depletion by
convention or sophistry that says we are dealing with the yield potential which is depleted?

3. The fall in yield from agricultural land is in fact already automatically recorded in the SNA
though the potential yield if no degradation were to occur is not.  Does this imply a potential double
counting of the negative effect of land degradation in EDP?

4. Although in this numeric case there is no figure put on the change in the quality of land coming
from changing use from, say, agricultural land to building land, is it agreed that this is one of the items in
the OVC to be included as “depletion” or is this more nearly a price revaluation?

Version IV.2

Where version IV.1 is mainly concerned with depletion, version IV.2 considers both
environmental goods for which there is a market and environmental service for which, in general, there is
no market.  That is to say it covers both depletion and degradation.  Like version IV.1, the actual costs
recorded in the SNA are recognised and new entries are introduced only for imputed costs.  These cover
activities of both industries and households and are valued on a cost caused basis.  The essence of the
approach is described crucially in para 301, which is quoted in full below.

“The concept of immediate responsibility is introduced for theoretical and statistical reasons .  It
is difficult to identify the economic activity that is ultimately responsible.  Economic activities interact to a
great extent and it is nearly impossible to trace the chain of economic dependencies and corresponding
synergistic or antagonistic effects on the environment.  It could be argued that the final demand for
products is ultimately responsible for all stages of intermediate production and their environmental
impacts.  Following this argument, the environmental costs of different production activities should be
associated, by using input-output models, with the final use of products.  Such modelling is outlined in
section D of chapter V. The accounting framework of the SEEA, however, deals by definition with the
assessment of the economic-environmental interaction during the past accounting period.  It is an
information system that should avoid the inclusion of data that are the result of modelling.  The analysis of

                                                     
1  It is not clear why this amount described in the text as relating to consumption activities of households

appears in this version and not just in version IV.3  If it corresponds to consumption of wild biota by
households it should also be counted as a production activity of unincorporated enterprises which explains
its appearance in version IV.1 but not its location and rationale..

2 As a starting point we assume that only if offtake exceeds natural growth is there a case for depletion in the
case of wild biota.  For sub-soil assets a separate note suggests that discoveries parallel natural growth and
depletion should be calculated only if on average withdrawals exceed discoveries.  The substance here is
not whether and how to calculate depletion but what to do with it once established.
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environmental costs focuses, therefore, on the economic units immediately responsible for environmental
impacts since those impacts can be readily identified, measured and attributed to the accounting period.”

Many commentators have disputed the validity of this assumption.  According to them even the
SEEA is putting up modelling figures, but on a basis that introducing costs for environmental services
causes no change in behaviour, which it is argued is unrealistic.  On such a basis the values derived are less
“imputed” than “hypothetical”.  This difference in opinion is fundamental and profoundly affects, even
determines, whether an adjustment to GDP for degradation (as opposed to depletion) is acceptable from an
accounting as opposed to a modelling point of view.

Apart from this fundamental question of principle, there are further questions to be raised.  The
items to be covered in version IV.2 include those in version IV.1 but they are now given a different
valuation, that of maintenance cost.  A measure of this difference is given in the numerical example in the
chapter and are evident in table 4.1.  In total imputed environmental costs for both industries and
households on a cost caused basis is valued at 77.0.  However, this does not mean that the value of EDP in
version IV.2 is less than GDP by the whole of the 77.  It is in fact the same as in version IV.1 due to a
process of “shifting” environmental costs and adding in adjustments due to market valuation so that both
the value of EDP and the values of opening and closing stocks of assets are exactly the same as in version
IV.1.  The explanation of the shifting process is given in para 275 as a means of treating the production of
residuals by households as negative output.  Two questions arise.  Is it essential that the total value of
environmental costs be the same under different systems of valuation?  To what extent is it appropriate to
treat residuals produced by households as negative output to be translated into costs to be borne by
industries?

The question of using input-output for modelling and the treatment of household waste come up
again in chapter V.

Version IV.3

This scenario is also concerned with households and their reaction to degradation.  To the
“depletion” scenario of version IV.1, further costs are included.  In the numerical example these are 12.3
representing the value of the degradation of land suffered by households as loss in amenity value and 63.0
for the decrease in environmental quality due to pollution.  (These figures also appear in the column for
imputed costs for households under the costs borne heading in table 4.1.)  As with version IV.2, there is a
shifting procedure introduced to maintain the same level of EDP through all three versions.

The approach of valuing the effect of environmental deterioration on households is not fully
worked through here but is elaborated further in chapter V.
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Chapter V: Possible extensions of the SEEA

This chapter sketches but does not fully develop four sets of extensions to the SEEA:

(i) extension of the production boundary with regard to household activities (Versions V.1-3),

(ii) introduction of environmental services as an output of productive activities of the natural
environment (Version V.4-5),

(iii) externalisation of internal environmental protection activities (Version V.6),

(iv) use of input-output tables for environmental activities (not numbered as a version but
illustrated in tables 5.13 and 5.14).

It is easiest in this case to treat these out of order, dealing first with extensions (iii) and (iv) and
then returning to (i) and (ii).

Externalising internal protection activities

By comparison with the three other areas, this is a fairly straightforward and possibly non-
contentious extension.  Basically the suggestion is to identify ancillary services aimed at environmental
protection within production units and value these at the sum of costs.  The value of this output is then
consumed as intermediate consumption by the same production unit.  Both value added for the unit as a
whole and GDP are left unaltered by this change in treatment.  The strength of this approach is to be able
to compare the extent of protective activity explicitly bought in from outside and that provided internally
(very possibly in response to legislation).

In chapter II the identification of internal protective activities is proposed but there output is kept
zero by means of establishing negative value added for the activity offsetting all the identified associated
costs.  It is suggested here that the proposal in version V.6 should replace that in version II as standard for
the SEEA.

Input-output analysis

This section is strangely abbreviated; more extensive discussion of some of the issues having
appeared in earlier drafts of the manual.  The issues raised, especially the question of integrating physical
inputs and outputs with the accompanying monetary flows, seem the logical extension of chapter III and
version II.  That chapter ends implying that the use of physical data is exhausted once a parallel with
monetary accounts is established and does not elaborate complementarity of the use of monetary and
physical data in either the same or different systems.  The development of the input-output approach seems
the obvious way forward and it is disappointing that so little is offered here.  Of course there are serious
data problems to practical implementation.  Also, questions raised by chapter II about the treatment of
ancillary activities, the separation of primary, secondary and ancillary activities, the possible need to
articulate separate make and use matrices are all relevant here.  Nonetheless, it is possible to see the
NAMEA approach as offering a potential development of SEEA in this area, allowing the linkage between
physical and monetary data and the association of particular outputs with various specific activities.  The
questions below therefore may be seen to relate to NAMEA as much as to SEEA.
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SEEA is concerned mainly with the flow of environmental goods and services from the
environment to the economy.  NAMEA concentrates rather on flows from the economy to the
environment.  Should a comprehensive environmental accounting system be capable of accommodating
both?

What exactly is the role of an input-output matrix in explaining the emission of particular
substances?  Can emissions be linked to monetary flows as through a classic Leontief inverse or should
emissions be linked rather to the volume of particular inputs and outputs?  Clearly pollutants result from
the use of fuel in the power generation and transport activities but it is less obvious whether these
pollutants should be regarded themselves as output.  The English documentation on NAMEA is not
sufficiently detailed to give a clear understanding of how that system answers these questions.

Environmental costs of household activities

Households impact the environment in two ways, the first by production activities and the second
by consumption.  The impact of production activities lying within the SNA production boundary is covered
in principle in version IV.  In chapter V attention is drawn to the impact in developing economies where
much use of natural resources is made by hunting, fishing and gathering.  While of little quantitative
importance to London group countries, there is presumably support for drawing attention to this in
countries where these activities are significant in themselves and for the management of the environment.

This section then proceeds to treat other impacts of households on the environment via notional
production.  Part of this corresponds to household services as normally understood (cleaning, providing
transport services etc.).  The rest of consumption is also described as “other household production”.  For
both of these, costs of environmental deterioration are calculated using the techniques described in chapter
IV so that versions V1-3 correspond to versions IV.1-3 but with an extended production boundary.

Why is in necessary to treat all household consumption as some form of production?  If, as
suggested above, pollution can be associated with use of products rather than regarded as output in itself,
such as approach could be used for household consumption also.  Total environmental impacts could then
be subdivided into those arising in the course of production and those that arise when the products are
finally consumed.  Here we return to the basic question of whether GDP is to be adjusted for all
environmental deterioration or not.  If so (and it is the intent of SEEA to do so) there is a problem with
partitioning total deterioration into a production and a consumption part, since these would apply to the
different routes of estimating GDP with (possibly radically) different results.  In order to reach a single
EDP figure absorbing all costs, the consumption-related deterioration has to be related back to the
production process.  It seems (though this is not totally clear) that this is done by associating the value of
the deterioration with the industry producing the good giving rise to the deterioration (including
presumably associating deterioration from imports with domestic producers).  If this interpretation is
correct, it is not clear that this is the most transparent way to relate the process of pollution caused by
consumption to an environmentally adjusted GDP.

Environmental deterioration caused by household consumption is clearly a fundamental problem.
Deterioration can only be avoided if not only “clean” production processes are used but also if the final
products are “clean” in themselves.  To the extent the products are not clean, disposal services are required
either actually provided with an associated value or imputed.  A more intuitive approach to this problem
might therefore be to relate consumption first to implied disposal and then to separate this into actual and
imputed parts.
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This of course carries back to the argument that it is not just the costs of cleaning up
environmental deterioration that are ignored in the SNA as presently implemented, but the process of
providing the necessary clean-up services.

Environmental services

Versions V.4 and V.5 address this question of the provision of environmental services directly.

Version V.4 is an adaptation of version V.2 in which use of land and discharge of residuals are
transformed from a use of non-financial assets into use of environmental services by means of introducing
new rows and columns for these services with a match between former and new classifications at the
intersection of the new columns with the former rows.  This is therefore essentially a presentational change
to version V.2 using SAM-type techniques to change classifications.  Values of macro-aggregates are
unaffected by this change of presentation.

Version V.5 is an adaptation not of version V.4 but of version V.1; it includes the use of
consumer services but not the disposal services of the environment nor the productive services of land.
Again an extra row and column are introduced but this time the value of EDP is reduced from that shown
in version V.1 by the value of these consumer services.1

As with other extension to the SEEA covered in this chapter, this section is relatively short.  Two
other authors, Peskin and Vanoli, have elaborated systems where environmental services are provided by
nature acting in effect as a further sector of the economy.  One point in common between these authors is
that both reject the proposition of adjusting GDP.  Both Peskin and Vanoli put their systems forward as
alternatives to the SEEA approach and, at least initially, it is not clear that such an approach can be seen
strictly as an extension to the SEEA.

Material missing from the SEEA

In reviewing the content of the SEEA, it also seems appropriate to flag areas to which no or too
little attention is paid.  There are four of these of some major concern.

The first relates to the uses of the SEEA in respect of policy issues.  There is lip service paid to
the notion that SEEA is to serve policy needs but no elaboration of this appears.

The second area of concern is that while there is some theoretical discussion of the differences
between contingent valuation and maintenance or prevention costs, this is much too abstract to allow
implementation.  This lack and the proliferation of valuation methods calls in question how comparable the
different prototype calculations actually are.  (Perhaps the Nairobi manual will address this issue.)

                                                     
1  The transition from one table to another throughout the manual is made difficult by the use of different

levels of aggregation and disaggregation, and consequent numbering, from one to the next.  Table 5.10 is
particularly difficult to follow.  It would be reasonable to expect the entries in row 8, columns 1-3 to alter
the value of EDP.  However these values are the same as in version V.1.  In the row for [gross] output, the
same values as in table V.1 are shown with the values of consumer services simply shown below without
explanation.  A presentation more in keeping with that used in version V.4 would be easier to follow.
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Thirdly, it seems odd that there is little if any mention of environmental problems such as global
warming or the depletion of the ozone layer.  The lack of follow through from the notions of residuals to
their impact in terms of specific environmental issues is very disappointing.

The fourth issue has been noted above in discussion of chapters III and V but should perhaps be
flagged again.  The SEEA could appear to be a handbook specifying the single most relevant form of
environmental accounting or at least the one designed to satisfy economists used to monetary valuation.
There is increasingly a view that such a view is too limited and that the SEEA should be seen within a
wider context of environmental indicators, not all in money terms.  A discussion of the issues that SEEA
can address and of those it cannot and of those which might more readily be addressed through alternative
systems should, by reducing expectations to a more realistic level, actually enhance the acceptance of the
system.
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PART 2: SYNTHESIS OF COMMENTS

Introduction

The SEEA is a major landmark in the development of environmental accounting.  However, it is
not a particularly easy read.  It is obvious from the way in which comments made above in the sequential
review of the material in the manual that there are instances where the discussion of an aspect is partitioned
over the chapters so that it is not always easy to track backwards and forwards over the whole of the
development.  One instance is the treatment of the entries in the other changes in assets account, discussed
first in chapter II but used in chapter IV.  Another is the way discussion of the link between monetary and
physical data is suspended between chapter III and the end of chapter V.  Even within chapters, the
introductory sections often raise issues that are only elaborated later.

In trying to synthesise the comments arising from the various chapters, it seems helpful to think
first about some very broad issues connected with environmental accounting.

Major issues

1. Are balance sheets necessary or at least desirable for environmental accounting?  Salah el
Serafy rejects this approach on the grounds that it will take too long to develop a comprehensive system of
balance sheets and meanwhile urgent and useful work can and should be done within the flow accounts.
Repetto does not present balance sheets as such in his studies of “Wasting assets” and “Accounts overdue”
but does use stock data intensively to come up with estimates for depletion.  NAMEA does not invoke
balance sheets but concentrates on flows in both physical and monetary terms.

2. Is the adjustment of GDP an ultimate goal? El Serafy and Repetto, to name only two, would
emphatically answer yes.  NAMEA, Peskin and Vanoli would as emphatically answer no.  SEEA responds
to the demands for adjustments to GDP to calculate various versions of EDP.

3. Is the main concern with inputs from the environment to the economy or with outputs from
the economy to the environment?  SEEA is concerned almost exclusively with the former, NAMEA with
the latter.  Concern with inputs leads naturally to the production approach; concern with outputs covers
more naturally both production and consumption.  The approach of Vanoli and Peskin, starting as it does
from the supply of services rather than the demand for them covers both inputs and outputs.

4. What is the role of physical accounting alongside monetary accounts?  How far should the
transformation processes applying to natural resources be reflected?  All systems recognise the use of
physical accounts as the starting point for environmental accounts.  SEEA tends to leave this behind once
conversion to monetary values is effected.  NAMEA specifically rejects full monetisation and retains a
strong physical element.
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5. Should environmental accounting system aim to cover all natural assets or is it legitimate to
concentrate on those of most importance to an individual country?  Does this justify different
accounting systems for countries more concerned depletion and for countries more concerned with
degradation?

6. If GDP is to be adjusted are the corresponding adjustments throughout the income and
accumulation accounts clear and agreed?  Hill and Harrison have made proposals that have not been
firmly rejected but equally have not been positively confirmed.

In these bald terms, it seems that consensus is as far away as ever.  However, if a separation is
made between the considerations for environmental goods and environmental services, it appears that the
same question may receive a different answer for each type of asset and that consensus may not be such a
distant goal after all.

Environmental goods

Balance sheets?

The SEEA describes as environmental goods items such as mineral deposits, forests, fish stocks.
These are items that are absorbed into the economy, transformed and sold in their transformed state.  This
transformation process is in principle relatively easy to track and quantify.  Because these transformed
products are ultimately sold, it is (conceptually) possible to work back through the transformation process
to derive a value of the underlying asset in its natural state.  If, further, it is possible to measure the extent
of the stock it is then possible to place a value on this.  These items are the candidates for treatment as
depletion.  In this case, therefore, the balance sheet approach seems quite attractive.  Using the SEEA as
the de facto benchmark for depletion accounting, especially in developing countries, there are however a
more detailed set of questions to address about exactly which natural assets are candidates for depletion
accounting.

How do we distinguish between cultivated and wild forests?  Does government restriction on
felling constitute “management by human intervention”?  If so, is there any distinction between cultivated
plantations as normally understood and protected forests/natural parks?

Is the decreasing yield of agricultural land degradation of the land or depletion of its “yield
potential” which allows parallel treatment with other depletion?

How far can/should soil be separated from the land underneath?  What value is the land under
soil when “agriculture” is being considered since the nutrient value to plants, animals, ecosystems is
(virtually) all in the soil?  What value is the soil on top of land when both are under buildings? Erosion
may relate more particularly to soil but this is “process-related” not “balance sheet related”?

What is depletion?

For renewable resources (e.g. forests) is offtake sustainable as long as it does not exceed natural
growth and depletion only applicable if offtake exceeds natural growth?

For both wild and cultivated livestock, is there sometimes a limit where a reduction in numbers to
prevent overgrazing would be environmentally beneficial in spite of apparent depletion of stock levels?
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For mineral deposits whose extent may not be known exhaustively, is there a case to take account
of new discoveries (actual or estimated) in estimating the life length of the deposit?

Adjustment to GDP?

In the case where a natural resource is clearly being exhausted over a finite (in practice short)
time scale, for example in the case of tropical rain-forests or phosphate atolls, there seems a prima facie
case for adjusting GDP for this.  For extensive deposits where exhaustion is not imminent, there is a much
less obvious case for adjustment.  Resolution may depend more on reaching agreement of when depletion
is taking place rather than on whether, once established, a depletion adjustment should be made.

Inputs or outputs?

By definition, the absorption of environmental goods into economic processes focusses attention
on inputs from the environment to the economy.

Physical accounts?

While physical accounts are clearly the starting point for monetary ones, the processes of
transforming natural resources into produced goods is clearly understood and quantified.  Emphasis on the
monetary accounts (though not exclusively) is unlikely to be seriously misleading.

All assets?

Since the endowment of each country differs, it is inevitable that different emphasis will be
placed on different resources country by country.  The cost of compiling accounts for insignificant
resources is clearly difficult to justify.

Income adjustments?

If an adjustment to GDP is agreed, then the consequences for the other accounts in the system
must be agreed.  In particular there is need for agreement on just which items in the other changes in assets
account remain there and which relocate.

Environmental services

Balance sheets?

Essentially there is only one environmental service, that of providing a sink for emissions and
discharges.  We do not therefore classify environmental services but instead either the emissions to be
absorbed or the absorptive media.  The media are air, water and land though not all aspects of land.
Neither the processes of absorbing emissions nor the consequences over a very long time scale are fully
understood with the consequence that it is difficult to model these numerically to general satisfaction.  The
media themselves do not lend themselves to exhaustive enumeration such as would be necessary to
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compile balance sheets.  Although it is generally possible to monitor emissions of particular types in terms
of the density in the carrying media and to measure the state of the media at points in time, this is not
identical with establishing stocks of the media themselves.

Quite apart from the questions of how to establish the volume of air and water, there are also
insuperable problems of valuation.  There are very few markets relating to the use of air and water. Those
that there for air are relate to permission to use it as a sink, not to take ownership of it.  Quite apart from
the sparsity of such permits, it is difficult to see that this could be the basis of a general valuation system
for the media of air itself. Water is sometimes taken into ownership, and even sold, but again seldom in
quantities sufficient to establish a general valuation.  The greatest use of water is also as a sink and the
greatest loss of water is through evaporation and other natural processes.  Nor is it easy to monitor
“imports” and “exports” of air and water or even the emissions carried by them.

If we reject compiling balance sheets for the environmental assets of air and water (deferring land
for the moment), the question arises of what we should monitor.  SEEA develops a classification of air and
water which it uses in the schematic tables in the manual without explicit reference to emissions.  NAMEA
takes the opposite extreme, dealing with specific emissions but not mentioning air or water explicitly.  Is it
practical to think of a scheme which identifies specific emissions and translates these into the impacts on
air and water?

Land is a special case because in many respects in resembles an environmental good.  Even in its
capacity to act as a sink, the effects of this are likely to be caught in the market either by the degradation in
agricultural output or by the change in classification of landfill.  It would seem possible and desirable
therefore to treat all aspects of land, by convention, as environmental goods rather than as services.

Valuing degradation?

It seems reasonable to assume air cannot be subject to depletion.  Water can become scarce in
various locations and at various times.  Is this the same as depletion of an environmental good?  If so how
should it be measured and valued?

Water and air both become degraded.  The extent of degradation can be measured by the carrying
content of emissions.  There agreement presently ends.  The SEEA recognises the possibility of valuation
by avoidance cost, restoration cost and contingent valuation in different versions.  As long as there is a
demand for monetary valuation, showing alternative valuations and thus exposing the fragility of these
estimates seems a prudent practice.  The question of how to apply these valuations is still vexed.  How
many of the London group accept the SEEA position that present values can be used without trying to take
into account the adjustments in economic behaviour that would result from imposing such costs? If it is
generally felt that sensible estimates can only be made as  the result of a modelling exercise, there is a
question about whether this is a matter for national accountants or not, but the first issue is whether
estimates on the basis of a “no change” model are informative?

The possibility is open not to make a monetary valuation of degradation.  This is a decision that
could be reached in individual countries taking into account national traditions about who is responsible
for such hypothetical estimates and the sophistication of the users.  It is perhaps still appropriate for SEEA
to discuss how monetary valuation could be attempted and what the problems of estimation and
interpretation are.
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Adjustment to GDP?

This is even more contentious than the question of valuation.  Obviously if there is no monetary
valuation of degradation there can be no adjustment to GDP.  Even if a monetary estimation is made, it is
possible to reject a simple deduction from GDP, especially if there are several estimates of significantly
different size.  Is making a deduction for degradation really a simple parallel with depletion or do the
differences between the natures of environmental goods and services suggest it is at least premature to
include degradation also?  Of the case studies so far undertaken, how many include degradation estimates?
How robust are these estimates in relation to the adjustments for depletion?

Inputs or outputs?

Air and water are both used as media for outputs from both production and consumption.  Water
is often an input.  In so far as this is often paid for (sometimes as a non-market service) this is already
covered in the accounts (and should be identifiable there).  Even here, the output aspect seems
predominant.

Physical accounts?

The position here is almost the complete reverse of that for environmental goods.  Physical
accounts are essential and because of the uncertainties that surround the transformation processes should
have greater prominence than monetary accounts (even if these exist).

Coverage?

The question is not whether both air and water should be included but rather which emissions?
While there may be some conditions specific to individual countries, it is more probable that a standard list
of emissions could be recommended internationally partly to facilitate international comparison, partly
because these are the issues of global concern and the contribution of different countries to the global
problem is of obvious interest.

Income adjustments?

This question arises only if an adjustment to GDP is agreed.  If so, the adjustments would follow
those in the case of a depletion adjustment.

Conclusi on

Without wishing to pre-empt the discussion in Ottawa, it seems possible that it might be possible
to reach agreement on most of these issues by separating the questions relating to environmental goods
from those for environmental services.  As background for the discussion, an annex is attached asking for
initial opinions on each of the key issues so that even in advance of the meeting a sense of where
consensus is close and where it is still remote can be made to ensure discussion time is used to best
advantage.
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PART 3: THE SCOPE OF THE SEEA

These questions are intended to determine views on the appropriate scope of a “revised” SEEA.
Agreeing that a topic or principle should be included should not necessarily be interpreted as endorsement
of the exact techniques currently recommended by the SEEA.

Topics and principles currently in the SEEA Should
be in

Should not
be in

Classifications - transactions, other flows and stocks (with special
treatment of other changes in assets items)

     - environmental protection activities

     - non-financial assets

For environmental goods (sub-soil assets, natural forests etc.)

Balance sheet

Articulation of transformation process in physical terms

Calculation of depletion in volume terms

Calculation of depletion in monetary terms

Deduction of depletion from GDP

For environmental services (air, water)

Balance sheet

Accounting in terms of carrying media

Articulation of transformation process in physical terms

Treatment of consumption as a special form of production

Calculation of degradation in volume terms

Calculation of degradation in monetary terms

Deduction of degradation from GDP
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Topics and principles currently not in the SEEA Should
be in

Should not
be in

Discussion of policy issues

Discussion of local/global concerns

Discussion of time dimension to environmental deterioration

More extensive discussion of alternative valuation methods

Discussion of the inter-relationship between environmental
accounting and environmental indicators, many in physical terms

Classifications - emissions

For environmental services (air, water)

Accounting in terms of specific emissions

Cross-correlation between emissions and carrying media

Articulation of calculation of emissions from input-output type
information


