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PREAMBLE

1. The issue of capital stock neasurenment was one of 15 so-called critica
problems in econonic statistics as recognised by the 18th meeting of the
United Nations Statistical Conm ssion's Wrking Goup on Internationa
Statistical Programmes and Coordi nation which net in New York in April 1996.

1 The present draft Summary Record of the Conference on Capital Stock
Measur ement was submtted to the ECE for circulation in advance to
participants of the 1997 Joi nt ECHE Eurostat/OECD National Accounts
nmeeting. It is expected that the final version of the Summary Record
wi Il be avail abl e as a room docunent during the neeting.

The draft identifies a nunber of conceptual and practical issues that
m ght usefully be discussed at the meeting. In this regard, attention
is particularly drawn to paragraphs 16-44, 117-119, 127-129 and 134-
137. In the French and Russian versions of the present paper only the
above- nenti oned paragraphs have been transl at ed.

The draft has been prepared by M. W Edwards, First Assistant
Statistician, Econom c Accounts Division.
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The Australian Bureau of Statistics (ABS) had volunteered to host a
conference on the issue.

2. The agenda for the neeting had been devel oped after informal canvassing
of the issues anpbng a nunber of prospective participants. Invitations to
partici pate had been sent to 8 international agencies and 38 countries,
representing a wi de geographic coverage and diversity in statistica

devel opnent.

| TEM 1: OFFI Cl AL WELCOME

3. In his opening remarks, during which he welconed all participants to
the international conference on capital stock statistics, the Australian
Statistician, M Bill MLennan, also provided some background on the broad

context for the conference.

4, M McLennan noted that copies of the papers and proceedings of this
conference will be nade available to the United Nations Statistical Division
for wide distribution within the international statistical community. He
enphasi sed the inportance of a wi de cross-section of countries being given an
opportunity to contribute to statistical devel opments, including ensuring

t hat Regi onal Commi ssions were able to deliberate on the outcones of the
various informal groups now in existence.

5. M McLennan noted that one of the issues to be decided by the
conference was how further work on capital stock statistics should be
advanced. The establishnent of an appropriate working group could be useful
but only if it had realistic and finite terns of reference and if

partici pants were prepared to comrit thenselves to undertake the necessary
research and devel opnent work between group neetings. If the definite
prospect of such conm tnent emerged during the conference, it would be
necessary for a country or international agency to volunteer to host a
further neeting.

| TEM 2: ADM NI STRATI VE ARRANGEMENTS

6. Dennis Trewin, Deputy Australian Statistician, ABS, chaired the
nmeeti ng. The ABS had undertaken to prepare a draft report of the neeting
whi ch woul d be cleared with conference participants before being finalised
for submi ssion to the United Nations Statistical Division for w der

circul ation.

| TEM 3: TOUR DE TABLE - REVI EW OF COUNTRY PRACTI CES

7. The item consisted of a "tour de table', with each country making a
brief presentation on the broad nethodol ogy it used, or was proposing, for
the conpilation of capital stock statistics. The neeting di scussed these

met hodol ogi es, the probl ens associated with them and, broadly, possible
future initiatives. Wile there was sonme degree of consistency between

nmet hodol ogi es, no two countries were approaching the valuation of capita
stock in exactly the same way. The consistencies included a general reliance
on the perpetual inventory nmethod (PIM (with a | esser use of direct
nmeasurenent); extensive use of Laspeyres price indexes (albeit at a fine
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| evel of disaggregation) and fixed-weighted volune indexes; and straight |ine
depreci ati on assunptions. For nore detailed information, reference should be
made to the individual country papers.

8. Simlar broad asset types were used by npbst countries, with the main
differences being in the treatnent of sone agricultural assets (such as
breedi ng stock) and the degree of detail in which assets were reported. The

institutional sector classification used was also simlar for nost countries,
al t hough the reporting of data varied substantially, particularly concerning
the coverage of both the governnment and the household sectors. Wile industry
(branch) classifications were also simlar, the degree of detail in which
these were reported varied substantially. It was acknow edged by a nunber of
countries that valuation of capital stock for service industries was of
poorer quality than for other industry groups.

9. There was a significant degree of commpnality in the problens reported
by countries concerning their current systens for deriving capital stock
estimates. These probl ens included:
- | ack of enpirical data directly relevant to individual countries
on asset service lives for different types of assets;
- i nadequat e di ssection of estinmates by type of equipnent;
- privatisation - difficulty of satisfactorily inplenenting
inter-sectoral capital stock adjustments;
- difficulties in redistributing capital stock acquired through
financial |eases to industry of use;
- | ack of data on second-hand transactions; and
- i nadequat e treatment of extraordinary events and unforeseen
obsol escence.

10. Conf erence participants confirnmed that the main problemin val uing
capital stock was in determ ning asset service lives, which were the key
paranmeter affecting the growh of capital stock. A nunber of other paraneters
were seen as affecting the Ievel of capital stock, such as the type of
survival function used.

11. Difficulties in determ ning asset |lives centred around the high cost
and respondent | oad associated with obtaining and mai ntai ni ng good nmeasures.
The conference recognised that this was further conplicated by significant

di fferences between countries affecting asset service lives, such as climte
and culture, necessitating each country individually determ ning asset |ives
appropriate for its own environnent. Concern was expressed about the

i ncreasing reliance on OECD estimtes which, in turn, were |argely dependent
on 'second-hand' estimation nethods used (and reported) by individual menmber
countries. This inevitably affected the accuracy of the estimtes of capita
st ock.

12. A nunber of countries indicated that they were currently measuring
declining asset service lives. The neeting's attention was drawn to the

i nportance of being able to distinguish between actual decline in asset
service life for individual types of assets and the decline of average
service |lives caused by the changing conposition of assets in order to
accurately estimate capital growmh. Apart fromthe standard factors affecting
asset service lives, such as durability and obsol escence, new factors were
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increasingly likely to inpact, such as environnmental |egislation, which could
effectively accel erate the obsol escence of sone asset types. Research in
determi ning the cause of declining average asset service |ives was not yet
ext ensi ve.

13. It was suggested that a suitable alternative to obtaining asset service
lives directly was to use age-price profiles to estimate them A collection
strategy woul d need to be devel oped to pursue this approach

14. The OECD provided the neeting with background on its use of capita
stock estimates, particularly the use in conparisons of performnce and
capital output ratios between countries. As such, the OECD was encouragi ng
conparability between capital stock estimates, indicating that accuracy of
estimates, rather than standardisation of nethodol ogies was the priority in
the short term Several del egates commented on the problens that were arising
as a result of international conparisons being based on country estimates
derived fromdiffering methodol ogies, and stated that these issues could not
be di scount ed.

15. Several countries reported future devel opnments under consideration
aimed at inproving the quality of their capital stock series. There was wi de
recognition of the need for a firmer basis to underpin the assunptions on
asset service lives and active consideration was being given by a nunber of
countries to the devel opnent of direct surveys of businesses to obtain

rel evant data which would provide reliable benchmarks. O her future

devel opnents reported included extension of the asset types covered and the
adopti on of chain vol une i ndexes.

| TEM 4: CONCEPTS OF CAPI TAL

16. Thi s session of the conference was devoted to a discussion of
alternative concepts of capital stock and their relationships to the flows of
services contributed by fixed capital assets to production. The di scussion
was centred on four papers: nanely, those by Peter Hill, Jack Triplett,

M chael Harper and Derek Bl ades. This section of the report is intended to
provi de a synthesis of the main points energing fromthe papers and the

di scussi on.

Capital Stock Concepts in National Accounts and Productivity Analysis

17. Al t hough there may appear to be sonme conflict between the concepts of
capital required by different users of capital stock data, it became clear
fromthe papers and subsequent discussions that this conflict is largely
illusory as the various concepts of capital needed for productivity analysis
and national accounts are fully consistent with each other from the point of
vi ew of econom c theory and can all be linked to each other within a comron
t heoretical framework. However, the nature of the theoretica
interrel ati onshi ps between the various concepts does not seemto be w dely
under st ood by many conpilers and users of capital stock data. This may give
rise to unnecessary disputes over the validity of the various concepts.

18. A consensus was reached that the best way in which to address these
issues is to start with the flows of services contributed by fixed assets to
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production and then to exam ne how nmeasures of capital stock and capita
consunption, or depreciation, are related to these flows. The papers by
Triplett, Harper, Hill and Bl ades all adopt this sane basic approach although
t hey enphasi se different aspects of the underlying relationships. The sane
approach is also used in the 1993 SNA

Fl ows of capital services

19. A 'capital service' is to be understood as the input into a process of
production provided by a fixed capital asset. It is the contribution that the
asset makes to the production. Fixed assets may be viewed as providing flows
of these services during a given accounting period. In practice, however, it
is difficult to observe and neasure the quantities of these services
directly.

20. It is also not easy to value the flow of services directly. In the
usual case in which the producer who uses the asset is also its owner there
are no transactions in the services and therefore no values to be recorded,
the services being, in effect, produced for own consunption

21. Fi xed assets may be rented or | eased on the narket, however, so that
mar ket rentals shoul d provide information about the value of the capita
services. After deducting the operating costs incurred by the | essor, the
resulting 'pure' rentals should provide estinmates of the values of the
capital services consuned by the | essee who uses the asset in production. The
pure rentals need to be sufficient to cover not only the economc
depreciation (or capital consunption) on the asset but also the lessor's
interest (or capital) costs. (The neasurenent of economni c depreciation wll
be expl ained later.)

22. Putting on one side for the nmonent the practical difficulties of
estimation, the basic ideas up to this point my be summarised by introducing
the foll owi ng notation:

Let g0 = the quantity of the capital service provided by an asset in
a given period,
p, = the price of the capital service
f, = the value of the service = p.d. (1)
23. In a production function relating the quantity of output to the
quantities of inputs of various kinds -- intermediate inputs, |abour and
capital goods -- g, neasures the capital input by definition. It is a flow and

not a stock variable. The asset itself is not the input. The distinction
between the quantity of an asset and the quantity of the capital service
provided by that asset is fundanental for productivity analysis. This point

is stressed in the papers by Triplett and Harper. As just noted, p,, the price
of the capital service can be equated with pure rental price in a conpetitive
market. As will be shown later, the f's, the values of the services, provide
the basis for calculating the values of the capital stock figures required in
nati onal accounts. The next step is to exanmi ne how the q's may be expected to
behave over the life of a capital good or fixed asset.

Rate of decline in the efficiency of an asset
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24. In general, the quantity of services provided by an asset may be
expected either to remain constant fromperiod to period or to decline as the
asset gets older. The service falls to zero when the asset is retired or
scrapped. The sequence of quantities of services provided by the asset over
its service life shows the rate at which the efficiency of the asset

declines. It is often described as the 'age efficiency profile'. The shapes
of these profiles are extrenely inportant.

25. There are various possibilities: for exanple,
- the fl ow of services remains constant until the asset disintegrates;
- the flow of services declines at a constant linear rate;
- the flow of services declines at a constant geonetric rate;
- the flow of services declines slowy at first and then at an
accel erating rate.

26. One of the main conclusions of the conference was that nuch nore
information is needed on rates of decline in efficiency for different Kkinds
of assets as they are crucial both for productivity analysis and capita
stock neasurenent. These points are elaborated in the papers by Triplett and
Har per .

27. In order to know the total quantity of services provided by an asset
over its working life it is obviously not sufficient sinply to know the
length of life of the asset as the shape of the age efficiency profile is
equally inportant. This information is also essential for the correct
measur enent of the capital stock in national accounts.

28. For simplicity, it will now be assunmed that prices of the services
remain constant in the future so that for any given asset the profile of the
val ues of the service flows, i.e., the f's as defined above, is the sane as

that for the quantities of services, the q's. In other words, the val ues of
the services decline at the sane rates as the quantities.

Val uation of fixed assets

29. The value of a fixed asset is determined by its usefulness in
production: that is, by the value of the flow of capital services it

provi des. More precisely, the value of a fixed asset at any given nonment of
time is given by the present (i.e., discounted) value of the flow of
remai ni ng services that the asset will provide over the rest of its remaining
service life. This nmethod of valuation, based on standard econonic
principles, is used in all four papers referred to above. It is also used in
t he SNA.

30. Let v, denote the value of a fixed asset at the start of period t. Then,
irz: t(piqi)/(1+f) P-t+l

Vi

L (24 e (2)

where r is the rate of interest. This fundamental capital theory equation
shows explicitly the links between the flows of capital services needed for
productivity analysis and the values of the associated assets that are used
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in national accounts. The v,'s are the appropriate values to be recorded in
t he bal ance sheets of the SNA (see paras. 6.181 to 6.183 of the 1993 SNA).

Depreci ati on, or consunption of fixed capita

31. Capital consunption in national accounts is the same as economic
depreciation. It is defined as the decline in the value of the asset over the
accounting period as a result of its use in production, assumng the asset is
val ued at any nonment of time by the present value of the remaining stream of
services. The decline in the value of the asset can be deduced from equation
(2) above as foll ows:

fo + fow + fio + ...

Vv, = , (3)
I+r (I+r)* (T+r)°
fl+1 + fl+2 ..

Vl+1 - _— N
T+7 (1+F1)?2
. + Via

% = 4

' T+7 T+7 (4)

dl = VY - Vi = fl - vy (5)

32. It follows that econom c depreciation, d,, is equal to f,, the val ue of

the capital services provided by the asset during period t, mnus the term
rv,. This is one point on which there is often confusion. Depreciation is not
the sane as the value of the capital services contributed to production
during the period in question. It is always | ess than the value of the
capital services

33. The termrv, measures the return to the owner of the asset. It also
equals the interest (or capital) cost of holding the asset. Thus, the val ue
of the service has not only to cover depreciation but provide a return to the
owner of the asset sufficient to cover the interest cost. This is exactly
what the pure rental nust do in a market situation

34. The advantage of (5) is that it shows explicitly the relationship

bet ween depreciation and the value of the service flow. In particular, it can
be used to deduce how depreciation varies over the life of the asset in
relation to the variation in the flow of services. Just as depreciation is
not equal to the value of service in any given period, so the rate at which

t he value of the asset declines (which determ nes depreciation) is not the
same as the rate at which the efficiency of the asset declines. There is
probably nore confusion on this point than any other

35. It is useful to clarify how depreciation behaves in the case of each of
the four possible rates of decline in efficiency considered above.

- A constant flow of services inplies that depreciation is
i ncreasing over the life of the asset. If f, in (5) is constant
fromperiod to period, depreciation increases fromperiod to
period as the value of the asset, v,, and hence the termryv, ,
gradual | y decreases over the life of the asset. (The fanpus
"one- hoss shay" case inplies increasing and not constant
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depreciation.?)

- Li nearly declining flows of services may be consistent with
ei ther increasing or decreasing depreciation. To obtain constant,
i.e. straight-line depreciation, it can be deduced from (5) that
the service flows nust decline at a linear rate up to some point
when the asset disintegrates: the services stop before they
decline to zero

- If the service flows decline geonetrically at a constant rate,
say x% per period, it can be shown that the value of the asset
and the value of depreciation also decline at x% and t hat
depreciation in each period is also equal to x% of the val ue of
t he asset at the beginning of that period. This is very
conveni ent mathematically but not necessarily always very
realistic. Notice also that depreciation is not equal to the
val ue of the service flow, even in this special case

- If the services decline slowy at first and then decline at an
accelerating rate, depreciation nay sonetines be not very
different fromstraight-line but the exact profile of
depreci ati on depends on the exact profile of the services.

36. The main conclusion to be enphasised at this point is that the rate at
whi ch the value of an asset declines over its lifetine is not the same as the
rate of decline in efficiency even though the rate of decline in the asset

val ue obvi ously depends on the rate of decline of efficiency. As just noted,
however, the two rates can coincide in the special case in which the rate of
decline in efficiency is geonetric, or exponential. This coincidence, while
conveni ent for some econom ¢ purposes, may perhaps have led to some confusion
in so far as it may have | ed sone people to conclude that the two rates are
al ways the same, or at least that there will not be much difference between
them In practice, the two rates may diverge substantially.

Alternative Capital Stock Measures

37. After the issues discussed above had been clarified, the conference
recogni sed that three neasures of capital stock could be distinguished and
not just the traditional gross and net capital stock nmeasures conpiled in

nati onal accounts.

Gross Capital Stock

38. This is conceptually the easiest to understand and nmay be a necessary
first step in the calculation of the other two capital stock neasures. The
gross capital stock is obtained by valuing each asset still in use at the

current price of a new asset of the sane type, irrespective of the age of the
asset. All assets of the sane type are valued equally as if they were al

new, no matter how nany years they have been used. The gross capital stock
seens to be the | east useful of the three stock nmeasures for analytic

pur poses.

39. Havi ng val ued all assets at their estimted current prices if they were
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new, there are two ways to proceed, one of which |leads to the productive
capital stock and the other to the net capital stock

Productive Capital Stock

40. Suppose all fixed assets still in use in production are valued as new
at their current prices in the way just indicated. (It is not being suggested
that this is easy, of course, but it is necessary to focus on conceptua
rather than practical issues here.) If we are interested in their productive
potential, as reflected by the capital services that they provide to
production, the value of each asset should be witten down as it gets ol der
in accordance with the rate of decline in its efficiency. For exanple, if an
asset provides a constant flow of services until it disintegrates its
producti ve val ue does not get witten down at all until it disintegrates. If
the services decline at a constant rate throughout its life, then hal fway
through its life its productive value is half that of a new asset. (At the
risk of sone repetition, it is worth noting that this case is not the
straight-line depreciation.)

41. The productive capital stock is obtained by summ ng the productive
values of all the assets in the stock calculated in the way just described.
The resulting aggregate is appropriate for productivity analysis. Except for
assets of the "one-hoss shay" type, the productive value of an asset w |
tend to decline over its life so that the aggregate value of the productive
capital stock may be substantially lower than that of the gross capita
stock. This is another point on which there may be sonme confusion as the
gross stock may be m staken for the productive stock by some anal ysts. O
course, if all the assets in existence were one-hoss shays, the value of the
productive stock would be equal to the value of the gross stock, but nost
assets are patently not one-hoss shays in practice.

Net Capital Stock

42. The first step, as before, is to value all fixed assets still in use in
production as if new at their current prices. The value of each asset is then
written off as it ages according to the rate at which its val ue (not
efficiency) depreciates. The value of each asset is reduced by the

accurul ated depreciation up to that point inits life. This is equivalent to
sinmply val uing each asset on the basis of the present value of its remaining
service flows, bearing in mnd that econonic depreciation is defined as the
decline in the present val ue between the begi nning and end of each accounting
period. As the value of an asset does not decline at the sane rate as its

ef ficiency declines, the net stock is not equal to the productive stock

43. If markets function efficiently, the net stock nmeasures the current

mar ket val ues of the assets to their owners. These values are recorded in
their bal ance sheets. The net stock is essentially a neasure of wealth rather
than a measure of productive capacity.

Di stinction between the three neasures
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44, The conference concluded that the distinction between the productive
capital stock and the gross and net capital stock measures, which energed
very clearly fromthe four papers and discussions, was an important
clarification. As this distinction does not seemto be w dely understood, it
was felt that it should be widely dissem nated for the benefit of both
conpil ers and users of capital stock data. Another point on which further
wor k may be needed is what inplications there may be for the production
account of the SNA, a point touched upon in two of the papers.

Addi tional Comrents on Individual Papers

45. In introducing his paper, Concepts of Capital for Production Accounts
and for Wealth Accounts: The Inplications for Statistical Progranms, Jack
Triplett (US Bureau of Economi ¢ Analysis) referred to debate on the

measur enent of the cost of capital, particularly the interpretation of
depreciation, or capital consunption. On the one hand, there were the

nati onal accounts concerns with the consunption of fixed capital in nationa
accounts and on the other hand the productivity analysis concerns with
measuring the cost of capital services in productivity analysis. He suggested
that at the core of this debate was the issue of the definition of 'capita
used up'. He explained that the valuation of capital used up in production
was equivalent to capital consunption, but that this did not equate to a
measure of the flow of services for the purposes of production accounting.

46. Estimates of change in nultifactor productivity could be derived either
by using paranetric nmethods or non-paranetric nethods. The latter, based on
fairly recent devel opnents in index theory, had become the nbst comon. The
non- parametri c approach was to forman index of the outputs and an index of
the inputs and divide the latter into the forner.

47. An exanple of a truck conmpany managing a fleet of trucks was cited to
denonstrate the concepts. The conpany woul d purchase a nunber of identica
trucks each year for three years. Over tine, the trucks woul d becone |ess
efficient (perhaps they would haul |ess per hour of use); he referred to this
concept as 'output decay'. He defined 'input decay' as the increased

mai nt enance that the vehicles would require as they aged. This | oss of
efficiency over tinme (input and output decay conbined with retirenents from
the fleet) was terned 'deterioration’

48. It was pointed out that there was a conpati ble set of needs for both
production and wealth accounting. As a result, it was inportant to neasure
both the decline in efficiency and the decline in value of capital stock in
order to enable full accounting for production

49. Conf erence was rem nded that although there was w de recognition of the
need to construct reliable estinmates of wealth stock and productive stock
little "hard' data were currently avail able of either actual stock |evels or
the service |lives and depreciation rates (for wealth stock) or deterioration
rates (for productive stock) required for the PIM It was suggested that this
unsati sfactory situation could only be rectified by a determ ned effort to
collect reliable data.

50. In discussing the deterioration of productive capital stock, a
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di stinction was made between "out put decay", where a capital asset no |onger
performed its tasks as efficiently in quality terms as it did when new, and
"input decay", where nore inputs were needed in the form of maintenance etc,
to maintain the useful life of the asset. It was pointed out that if the flow
of services fromthe capital stock declined geonetrically over tine, then
consunption of fixed capital (i.e. depreciation) and both the wealth and
productive capital stocks declined at the sane geonetric rate. It was
suggested that if there was no information to the contrary, geonetric decline
woul d be an attractive option as conpilers would then only need to produce
one set of capital stock statistics.

51. In presenting his paper, Depreciation in the National Accounts, Derek
Bl ades (OECD) explained that it attenpted to resolve whether the
"straight-line" or the "geonetric" nmethod was the npost appropriate for
measuri ng depreciation. He strongly advocated use of the "straight-1ine"

met hod, using several tables and figures fromhis paper to support his
argunment. He concluded that, on the basis of his analysis of the conparison
between the two nethods, it was unlikely that the "geonetric" method woul d
give estimates of the consunption of fixed capital that were superior to
those derived by the "straight-1ine" nethod.

52. A nunber of conference participants were not convinced that this
conclusion could be clearly denobnstrated to be valid and it was poi nted out
that other statistical analysis, using Box-Cox transformations, had concl uded
that neither of the nethods were entirely appropriate. However, of the two,
the "geonetric" nethod had proved to be better. It was suggested that this
statistical analysis should be re-exani ned.

53. The di scussion then centred on the nerits of gross capital stock
measures as agai nst those of net capital stock and there was genera

agreenent that gross capital stock estimates had limted value in thensel ves;
their main purpose was to provide a basis for the calculation of consunption
of fixed capital, of net capital stock and of the "productive stock™ which
was derived fromthe gross capital stock through the use of sone kind of
age-efficiency function. However, it was also agreed that many apparently
sophi sticated analysts msinterpreted the respective nmerits of these neasures
and that clarification of the issues involved would be beneficial for users.

54. In presenting his paper, From Pl ei oscene to Plasticine - The Age of
Capital Measurenment, M chael Ward (World Bank) addressed the fundanmenta
reasons why it was necessary to neasure capital stock. Capital stock
estimtes were needed for:
- factor substitution;
- total factor productivity analysis, i.e. for neasuring changes in
the ratio of output to relative contributions of factor inputs;
- mul tifactor productivity analysis, for identifying the 'quantum
(exogenous) and 'quality' (enbodi ed or endogenous)
conmponent s of factor contributions to output;
- gross output and gross capital estimtes, both economy w de and
by sector and industry related to enpl oynent; and
- Incremental Capital : Qutput (1COR) neasures, for growh analysis
nodel s and sinple CGDP projections.
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55. He al so described those aspects of output and productivity change which
were of mgjor interest. These incl uded:
- technical efficiency change, by type of asset;
- al l ocative (factor shares) efficiency change, to identify the
significance of higher quality in both |abour and capital inputs;
- econom c efficiency (costs); and
- scal e economies related to output (and input) |evels.

56. After rem nding conference of the distinction between the concepts of
stocks and flows, various nethods of neasuring capital input flows were

di scussed. One was the devel opnment of annualised capital val ues, approxinmated
by depreciation; another was the use of energy consunption as a proxy.
However, while the latter had sonme attraction in terms of data availability,
it ignored environnental differences (e.g. climate) and was really only
useful for manufacturing and other power-using activities; not for
infrastructure |i ke roads and bridges. Performance indicators, such as
vehicle carrying capacity for roads and occupancy for buildings, to identify
the real |evel of services provided, could be devel oped to accommpdate these
types of asset.

57. It was further pointed out that, in pursuing conventional approaches to
Total Factor Productivity (TFP)/Milti-factor Productivity (M-P) nmeasurement,

| abour and capital were treated simlarly but that, in fact, they were quite
different variables; the first was clearly a real quantity measure reflecting
annual |evels of |abour but the latter was essentially a val ue concept
reflecting cunul ative capital outlays. In this sense, using a rate of return
vector (for different conponents of capital) introduced an undesirable

el ement of "circularity".

58. In discussing the issue of |easing of assets and its treatnent in the
Nat i onal Accounts, it was pointed out that owners (lessors) provided a
service, the price for which was a formof rental which was treated in the
Nati onal Accounts as a purchase of services in internediate consunption
Hence, the gross val ue added of the user (lessee) was less than it would be
if the asset were owned by the user. In the "real world", wth increasing
functional specialisation, |easing arrangenents were beconi ng nore comon.
Some repair and mai ntenance costs showed up in intermedi ate consunption but
others did not. It could be argued that since the asset owners were in the
busi ness of providing the asset services thenselves these costs should be
attributed to them There was a market element in |easing; the price of
rental was not sinply the price of capital services - it also covered

i nterest charges, maintenance expenses and profit. On the other hand, rented
or | eased equi pnment m ght be used nore intensively and thus effectively
"purchased" by the | essee nore cheaply than would be the case if the

owner ship option were adopted

59. The Chairman said that the Conference had taken a big step forward in
addressi ng several interdependent conplex conceptual issues. Further open

di scussi on was needed to draw the rel ated conceptual issues into a coherent
framework. This would ultimately lead to an inprovenent in the interpretation
of the neasures used and provide a firmer basis for the conpilation of

capital stock estimates.
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I TEM 5: PIM - PRACTI CE AND PROBLEMS
Mortality and survival functions

60. Derek Bl ades (OECD) presented the paper, Mrtality and Surviva
Functions, originally published as Chapter 3 of 'Methods Used by OECD
Countries to Measure Stocks of Fixed Capital'. He described four main types
of nortality and survival functions - linear, delayed linear, bell shaped and
si mul t aneous exit.

61. The sinplest survival function was the sinultaneous exit, (i.e. where
all assets of a given age were renoved fromcapital stock at the end of the
average asset service life). Few countries currently used this nethod.

62. The linear survival function represented a constant renoval of assets
fromthe capital stock starting i mrediately after installation. Del ayed
linear survival differed in that renmoval was del ayed, (e.g. commencing five
years followi ng installation).

63. The final survival function was the bell shaped function which assumed
that asset retirenents occurred at a slowrate initially and gradually
speeded up, reaching a peak at the nean service life. The retirenent rate
then sl owed gradually. The Wnfrey S3 curve was an exanple of a bell shaped
function.

64. During discussion it was suggested that there was a fifth surviva
function, geometric. However, it was pointed out that while this function had
occasi onal ly been used on an experinental basis, it was not currently used by
any CECD country for its capital stock estimates. It was suggested that use
could be made of installation dates collected in surveys in estinmating both
the type of survival distribution and the asset service life. It was al so

poi nted out that if the PIMestimtes could be matched with data directly
col l ected, exact service lives could be determn ned.

65. Conf erence was advi sed that the OECD was encouragi ng countries to

i nprove estimates of asset service lives. Either the bell shaped or del ayed
linear survival functions appeared to be the npost plausible assunptions to be
used. As final capital stock estimates conpiled using PIMwere relatively
insensitive to either of these functions, there was little to be gained from
conducting further enpirical research in this area. One option to inprove
asset service life estimates would be to collect nore information from
producers of assets than was currently the case, rather than concentrating
entirely on obtaining data from owners/users of assets.

66. Finally, the inmpact of increased utilisation of assets on asset service
lives was discussed. An exanple was given of inplenentation of twenty-four
hour shifts. The conference agreed that this was an inportant issue on which
little enpirical research had been undertaken to date, and that nore could be
done on this topic.

Practices and problenms with the PIM nethod in the United Ki ngdom

67. In his presentation of the paper, The Use of the Perpetual I|Inventory
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Method in the UK, Practices and Probl ens, G aham Jenkinson (UK Ofice for
National Statistics) concentrated on key devel opnents shortly to be made in
the UK's use of PIM follow ng recent investigations into a nunber of
apparent problens associated with its use. In particular it was felt that the
reasons for apparently falling asset service lives were being m sunderstood.
Arbitrary cuts, of 25%to asset service lives (except for notor vehicles) had
been made in the md 1970's (phased in over 20 years) in a crude attenpt to
address the problem This had since been seen as an over sinple procedure
attenpting to account for a nunber of changes to the structure of capita

that were better taken account of in other ways. Also the phased reduction in
asset lives had the effect of depressing the growh in capital stock

68. The investigations indicated a need to allow for special treatnent of
assets held by insolvent businesses, an increasing phenomenon in recent
years. As a result it would be assuned in future that, upon |iquidation, 50%
of plant and equi pnent in manufacturing industries would be scrapped, with

t he remai ning 50% sold on the second hand market. For non-nmanufacturing

i ndustries 25% woul d be scrapped. Al notor vehicles and buil di ngs woul d be
assuned to be sold. The research also indicated a need to create two new
asset categories to cope with the shorter asset lives of conputers (4 years
in future) and conputer controlled equi pnent.

69. It was envi saged that adoption of these neasures would initially reduce
overall capital stock estinates by about 4% (up to 20% for sonme manufacturing
i ndustries) but that the extent of this reduction would become nore
significant as goods in the new asset types reached the end of their service
lives.

70. VWil e these inprovenents had been introduced in response to criticisnms
of the effectiveness of PIMthey were not seen as a permanent solution. PIM
depended on assunptions which, to be valid, needed to be responsive to the
operating environment. The UK was considering selective direct collection of
data to support PIM

71. Conf erence participants di scussed other reasons for premature
retirement, apart frominsolvency. However, it appeared that |ack of data was
a problemin adequately incorporating themin any nodel. The adjustnents
based on insol vency rates could be considered to be a proxy for all premature
scrappi ng caused by the econom c cycle.

72. In considering the distribution of prematurely retired assets the
guestion of the adequacy of the current treatnent of installation costs was
raised. This led to a general discussion of the treatnent of transfer costs,
such as real estate transfer expenses, which did not enhance the val ue of an
asset (e.g. agents' fees, taxes). Sone reservati ons were expressed about
their current treatnment (as gross fixed capital formation) in the SNA as it
was difficult to view such expenses as assets in the bal ance sheet.

73. It was al so pointed out that transfers fromthe business to the
househol d sector were frequently involved in the case of disposals of assets
from compani es |iquidated. Sonme doubt was expressed about the adequacy of the
treatment of such inter-sectoral transfers.
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Comput er prices adjusted for quality change

74. In presenting his paper, Conputer Prices: How Good is the Quality

Adj ustnent?, Paul McCarthy (OECD) said that its purpose was to stinulate the
interest of those with appropriate experience to enpirically investigate the
variety of issues introduced. Conpiling a reliable price index for conputers
had for many years been a very difficult task because of large falls in the
prices of computers in conjunction with |arge inprovenents in their quality.
The traditional "matched nodel ™ nmethod of adjusting price indexes for quality
change invol ved pricing the old and new nodels in the same period and
assum ng that any difference in price reflected different quality levels. For
conputers this nmethod was inappropriate because, typically, new nodels were
both significantly cheaper and of higher quality.

75. For motor vehicles, where a simlar situation existed but to a | esser
degree, adjustnents could be nmade on the basis of price data from

manuf acturers on the quality effects of change between nodels, but this
practice was only acceptable where quality changes were not |arge over tine.
A different nmethod was needed for conputers.

76. In the md 1980's BEA and | BM produced hedonic price indexes for
conmput ers, based on their nmajor characteristics (such as speed, nmenory and
hard di sk capacity). Use of these indexes reveal ed rapid and significant
price falls (halving within 6 years). These indexes (adjusted for changes in
t he $A/ $US exchange rate) were introduced into the Australian Nationa
Accounts (ANA) in 1988 as the deflators used to obtain constant price
estimates of conputers. Wiile they did not necessarily ensure absol ute
accuracy, the results fromthis process were considered to be nmuch better
than previously. The effect on the ANA had been significant. However, in nore
recent years concerns had arisen within the ABS about the way in which
conmputers had driven investnment growh and the question of the need for
further refinenent had been raised.

77. G ven that software prices were not explicitly taken into account in

t he hedoni ¢ approach to pricing conmputers, the inplication is that software
prices and quality were assunmed to have changed in line with those for
hardware. In the 1970s and 1980s, when software devel opnent occurred rapidly,
this may have been a reasonable assunption but it was felt that this was no

| onger the case because software devel opnents during the past 6 years had
probably been nore narginal in ternms of quality inprovenent. Indeed, sone of
the changes had the effect of occupying much of the increased capacity of the
hardware (e.g. speed, nenory). Another point to consider was the extent to
whi ch software upgrades were being used as a nmarketing strategy to stinulate
demand. The inplication of this was that the quality-adjusted falls in
conmput er prices had overstated the real situation for the hardware/software
package (leading to overstatenent in the Capital Stock estimtes). However,
the inmpact of conpletely new software (as distinct from upgrades) could wel
be nore like that of hardware. This would require enpirical investigation

78. The inmpact of conputer quality adjustnent would differ between
countries depending on the extent to which they were producers or inporters
of conputer equipnment. The inpact in Australia (described in paras 22-29 of
the McCarthy paper) was non-trivial, particularly since 1990 when nost
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di vergence between hardware and software prices was likely to have occurred.

79. Several issues were raised in the discussion of this topic, including
the extent to which the consunption by conplex software of a |arge proportion
of the increased growth of hardware capacity was perceived to be an overal
quality inprovenment (e.g. in terns of user-friendliness) or of little (or
negati ve) benefit (e.g. slower response tines) and the reasons why many
purchasers chose to upgrade with new equi pnent (often with features they
woul d not use), before they needed to (e.g. to guard agai nst premature

obsol escence and to maintain contact with other purchasers of the | atest
nodel s) .

80. It was suggested that future investigations would need to | ook beyond
conputers and address other features of rapidly changing technol ogy such as
Scanners, Wrld Wde Wb, Internet, and a |l arge array of tel ecommunications
equi pnent. Anot her suggestion was that the total cost of conputation
(including all forns of associated hardware, software communications features
and people) should be exam ned. It was al so suggested that there could wel

be nmerit in subjecting other kinds of capital undergoing rapid technol ogica
change (e.g. specialised mning equipnment) to simlar intensive scrutiny.

81. Further, in recognition of the extension of the SNA capital boundary to
i nclude computer software, it was noted that software price indexes would
need to be devel oped and applied by countries in the course of inplenmenting
the 1993 SNA

| TEM 6: ALTERNATI VE APPROACHES
The Netherl ands' direct collection experience

82. In his presentation, which referred to three papers prepared by
Statistics Netherlands (How to Measure Tangi ble Capital Stock

Di sinvestnents; and Statistics on Tangi ble Capital Stock - Direct
Observations at Statistics Netherlands), Bert Verlinden described the direct
col l ection nmethods currently used in the Netherlands to obtain data on
Capital Stock in the manufacturing industry. Three related surveys of
enterprises were involved; the annual Investnent and Di sinvestnent Surveys
and the qui nquennial (fromthe respondents viewpoint) Survey on Tangibl e
Capital Stock. The first two of these were mail surveys, but interviewers
(using |l ap-top conputers) were needed for the third. About 1,500 enterprises
with 100 or nore enpl oyees were interviewed once every five years to obtain
data not only on capital stock, but also on investment and disposals in the
precedi ng year. Between the five yearly interviews the data were updated
annual Iy using the benchmark capital stock data and adding the investnments
data and subtracting the disposals. Enploynment size was used as a basis for
rai sing the data on non-responding units and for smaller enterprises not

i ncluded in the surveys.

83. One feature of the Investnment Survey was that, in addition to data on
purchases of capital goods, it collected information on the acquisition of
capital through leasing and rental arrangenents (financial |eases were
treated the sane way as ownership). In the Disinvestnent Survey respondents
had to report the purchase price and year of purchase (including for goods
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obt ai ned second-hand) for each asset disposal

84. In the Survey on Tangi bl e Capital Stock, data were obtained for eight
categories of capital. Adjustnments were nade for inter-industry transfers.
Three full-time interviewers were needed for the survey, involving visits to
about 300 enterprises each year. The total annual cost of this survey was
about 650, 000 Dutch guil ders.

85. A case study of the paper and paper board industry conpared data
derived by updating the previous benchmark capital stock, using investnent
and di sposals data, with those obtained by direct collection. Although, in
the case study, there was little difference in the results obtained by the
two nethods, it was pointed out that this could be a coincidence. To prove
the reliability of the nethod of actualising data, nore anal ysis was needed
in the com ng years when nore benchmark data becane avail abl e.

86. During the discussion which foll owed, the question was raised as to
whet her the PI M nmet hodol ogy used in other countries (i.e. investment flows,
estimated service lives etc) could be sinmulated on the Netherlands' data and
conpared with the 1996 benchnmark data. It was pointed out that if this could
be done anal ysts would be in a position to say which inprovenents
contributed, and to what extent, to the inproved accuracy of Netherlands data
conpared with earlier years (e.g. the relative contribution to inproved
accuracy of the Disinvestment Survey). Such a study woul d provide usefu

gui dance to other countries on what approaches to adopt to inmprove their own
measur es.

Sinplifying cal cul ations in Sweden

87. M chael Wolf presented the Statistics Sweden paper, Suggestions for
Sinplified Fixed Capital Stock Cal culations at Statistics Sweden. He

expl ained that with the inplenmentation of SNA93, nore focus was now bei ng
given to neasures of the wealth value of capital stock and that the current
PIM used by Statistics Sweden did not adequately nmeasure the | evel of fixed
capital stock. Users in Sweden were denmandi ng nmeasures of both net and gross
stock. This inplied nore effort on inproving age-price profiles and asset
service life estimtes

88. One of the main problens not addressed by the current franmework was
capital transfers between sectors and activities. A possible solution, if
only the value of net stock were known, was to estimate the value of gross
stock for the remaining |ife span of the stock. Another option would be to
construct the gross and net stock to be added and wi thdrawn fromthe sector
or activity. Both options would require reclassifications for each year of
the remaining life span

89. M chael Wl f detail ed several nmethods of cal culating capital stock. He
expl ai ned their advantages and di sadvant ages, enphasising that only one

nmet hod coul d be used as swappi ng between nethods was not feasible. He

menti oned the inportance of incorporating changes in capital. For this reason
discard rates and average growh rates were inportant to the forrmula. The

i npact of growth rates in relating the value of new investnent to the val ue
of discarded stock caused both sone underestimation and some overestimation
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90. He urged caution in relating gross and net stock to each other, as he
believed that they were not strongly related and any view that they were
shoul d not be encouraged. The difference between gross and net stock was in
fact capital consunption.

91. The inmpact of both depreciation and pricing on the cal cul ati ons nade at
Statistics Sweden was raised, with the suggestion that these issues needed to
be pursued further and not only in relation to this approach. A view was al so
expressed that many users did not understand the concepts of gross and net
stock, and were therefore using gross stock estimates inappropriately. It was
difficult to think of legitimte uses of gross stock alone but it was noted
that gross stock was required to cal cul ate consunption of fixed capital as
requi red by the SNA

The United Kingdomis direct collection experience

92. In introducing the paper, An Account of the UK's Research into Direct
Coll ection as an Alternative to the Perpetual Inventory Method, G aham
Jenkinson (UK Ofice for National Statistics) nentioned that the rationale
for seriously investigating this approach was the UK experience with PIM
Since its introduction in the 1950s, major amendments to it had been required
at about 10 yearly intervals. A pattern of periodic failure to neet user
expect ations appeared to have devel oped.

93. It was therefore decided to test the feasibility of direct collection
from conmpani es' asset registers which, in the UK, were generally kept as a
separate part of business accounting systens. Over a period of 6 nonths, 212
visits were made to enterprises of various sizes in nost industries. Wile
the conclusions of this study revealed that asset registers contained the
necessary information (i.e. asset description, date and cost of acquisition)
it was found that there was little information kept on disposals (only 15 out
of 212 businesses) and that the registers of smaller conpanies were generally
| ess well organised. Qther problens included the use of varying val ue
threshol ds for adnmission to the register and the tendency to overwite the
old entry in the case of revaluations of buildings (in which case the

i nformation recorded did not refer to the whole life of the asset).

94. Following this test and discussions with providers of asset register
software, which revealed that all such software packages coul d produce
reports of assets, totalled by year of acquisition and broad asset type, a
mai | / phone pilot survey was conducted, involving the despatch of diskettes to
65 busi nesses, together with a request to provide a summary of their asset
register (or, failing that, an ordered list of it or a copy of the register
itself). Wiile this pilot test was voluntary and only 45% response was
achieved, its results indicated that mail collection of capital stock data
was feasi bl e.

95. Several detail ed questions concerning the data obtained in the UK s
feasibility studies were raised during discussion, many of which could not be
authoritatively answered because of the small sanple sizes involved. These
i ncl uded whether the asset lives obtained by this nethod had proved to be
significantly | ower than those used by PIM (they were not); whether assets
acqui red second-hand could be identified; and whether there was a conmonly
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used threshol d bel ow which assets were not included on registers ( ?500 and
?1,000 were said to be popul ar figures).

| TEM 7: EXPERI ENCE W TH MULTI FACTOR PRODUCTI VI TY
United States estimation experience

96. In introducing his paper, Estimating Capital Inputs for Productivity
Measurenent: An Overview of Concepts and Methods, M chael Harper (US Bureau
of Labor Statistics (BLS)) said that he recogni sed the confusion caused by
differences in the term nology used in the capital concepts field and that
hi s paper was an attenpt to spell out very conplicated technical equations.
The BLS approach in neasuring multi factor productivity (M-P) conforned
closely with the neocl assical production nodel which dealt with the treatnent
of capital services in a production function. Several diagranms were used to
illustrate the concepts used by BLS to neasure capital and how they helped to
determ ne the choi ces made on practical issues of enpirical inplenmentation

97. In drawing the attention of Conference to a diagram depicting both
weal t h and production accounts, and showing the relationship of productivity
in the process, Mchael Harper stated that the real interest was in the
service flows, but that not enough enphasis had been given to this issue.

98. I ncone issues were al so discussed, particularly property income and
rental prices (which in sone circunstances were equal). He explained the role
of rental prices as weights in nmulti factor productivity cal cul ati ons and

di scussed a rental price fornula that could be used. He further expl ai ned
that this rental price fornmula was an ex-post fornul a.

99. Conference agreed that it was inportant to reach a comon under st andi ng
anong countries on a number of concepts relating to capital stock, including
deterioration and productive capital stock. The discussion returned to the

di fferences between gross and net capital stock. The inportance of discount
rates and i nvestnent weights, using geonetric or hyperbolic functions was

al so di scussed at sone | ength.

100. The 'lenon theory' suggested that goods on the second hand nmarket were
of a | ower standard (and therefore of |ower productivity and val ue) than

equi val ent goods still in use, and therefore did not provide a good neasure
of the productivity and value of the goods still in use.
101. It was stated that |ongitudinal data could assist in determning

age-efficiency functions. Collecting data from manufacturers of assets could
al so assist. In further discussing age-price profiles, it was queried whether
the fall in price in the first year of asset |ife was consistent with price
changes during the remai nder of the asset life. It was agreed that nore
research was needed on this issue.

Use of level or flow variables
102. In presenting his paper, How Should Capital be Represented in Studies

of Total Factor Productivity, Derek Bl ades (OECD) provided background on sone
usage of capital stock level data in nulti factor productivity studies in
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conjunction with flow data (gross donestic product and | abour). A nore
appropriate capital neasure would be either consunption of fixed capital or
capital services. In discussing the advantages and di sadvant ages of each of
the alternatives, the best option was considered to be capital services.

Si ngapore's experience

103. In introducing his paper, Total Factor Productivity Gowth in

Si ngapore: Met hodol ogy and Trends, Soon Teck Wong (Departnent of Statistics,
Si ngapore) enphasi sed that his Departnent had only recently becone invol ved
inthis field and that the work it had undertaken to date was very
prelimnary. Sinple estimtes of capital stock and |abour input were used to
conpile TFP in Singapore w thout any adjustments for quality. The quality of
factor inputs was known to be a significant feature in the growth of the

Si ngapore econony and future work would attenpt to estimte TFP growth by
removing the effects of changes in factor input quality. The asset service
lives hitherto used were considered to be too high. Three alternative
assunptions for service lives were used to simulate the inpact of asset
service lives on TFP estimates. These simulations suggested that the
estimtes were not very sensitive to the changes in asset |ives.

104. During the discussion of this paper it was suggested that, in view of
the fact that financial and other services industries (which were |arge users
of conputers and other electronic equiprment) were very inmportant to the

Si ngapore econony, significant inprovenents in the quality of the estimtes
were likely to result if machinery and equi prent coul d be di saggregated so
that el ectronic equipnent with short service |lives could be properly taken
into account.

105. The discussion reveal ed that the governnment sector was included in the
estimates, unlike the situation in many other countries. This led to a debate
on the main conponents of the governnent sector, how it should be treated and
what the effects of its inclusion or exclusion would be.

An econonic policy perspective in Australia

106. In introducing his paper, Australian Capital Stock Estimates as I|nput
into Multi-factor Productivity Analysis: a 'Wages Policy' Perspective, Onen
Covick (Flinders University, Australia) pointed out that it was rather
different fromthe other papers on nulti-factor productivity because it had
been prepared, not fromthe perspective of the conpiler of statistics, but
fromthat of the user who was concerned with econom ¢ policy devel opnent

i ssues.

107. In particular, Onmen Covick addressed the key policy question of what
degree of wages growh was warranted on the basis of productivity growh, and
what concepts and neasures of productivity were nost appropriate for

resol ving that question. "Average | abour productivity" had been used during
the Accord period but, now that the Australian CGovernnent had turned away
fromany attenpt to centrally coordi nate wages grow h, and the inflation
target of the Reserve Bank of Australia was seen as a prime determ nant for
econonmic policy, it seemed clear that a nulti-factor productivity concept
woul d be nore appropriate to address the inportant relationship between wages
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growm h and productivity growth

108. A nunber of key issues in the construction of a multi-factor
productivity indicator were raised, including the deterioration of capital in
use, price and quality changes, and the contribution of the unincorporated
sector. Omen Covick argued that the appropriateness of any neasure that was
devel oped depended crucially on the purpose for which it was used.

109. In the discussion which followed it was suggested that the issue of
accounting for quality change was sufficiently inportant to deserve a
separate session at any subsequent neeting on capital stock nmeasurement.

O her issues discussed included the difficulties associated with inclusion of
t he uni ncorporated sector, the treatment of inter sector transfers and the
advant ages and di sadvant ages of including el enents of the public sector

| TEM 8: BALANCE SHEETS

110. Pressure of other business prevented other than a brief discussion of
this item for which the agenda paper was the ABS Cccasi onal Paper, Australian
Nati onal Accounts: National Balance Sheet, 30 June 1995 (ABS Cat. No.

5241.0). John Joisce (ABS) introduced the paper and subsequent di scussion
covered the treatnment of two types of produced asset: real estate transfer
costs, where it was agreed that their inclusion in the bal ance sheet needed
reconsi deration; and sub-soil assets, about which npst of the discussion was
concentrat ed

111. The difficulty of calculating reasonabl e values for sub-soil assets,
many of which were subject to significant price fluctuations and varying

mar ket conditions, was wi dely acknow edged. A further significant factor was
the tendency for nmining conpanies to effectively nmanage the tinm ng of proving
of new reserves so that they were available to maintain stable production
levels. It was agreed that any valuations attributed to sub-soil assets
needed to be interpreted very carefully and that a good appreciation of

physi cal nmeasures of the resources involved was al so required.

| TEM 9: NEW MEASURES OF CAPI TAL

112. Barbara Dunlop (ABS) introduced a set of ABS working papers, Australian
Nat i onal Accounts: |nplenentation of SNA93 Changes to Gross Fixed Capita
Formati on and the Asset Boundary, the conponents of which were presented by
several ABS officers. These papers related to produced fixed tangi ble assets
(l'ivestock, specul ative construction, defence expenditure and nonunents);
produced fixed intangible assets (m neral exploration, conmputer software and
filmoriginals); valuables (gold); and non-produced intangi ble assets. The
primary concern of the papers was with the inplenentation of SNA93
recommendations in the Australian National Accounts, particularly with the
treatnment of gross fixed capital formation and the capital boundary. The
changes to the Australian National Accounts as a result of SNA93 were
expected to be inplenented by | ate 1998.

113. Conference participants noted that the working papers raised
i nteresting neasurement issues. Insufficient tine was available for extensive
di scussion, but issues raised in relation to particul ar asset types are set
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out bel ow
M neral Expl oration

114. Conference was advised that Australia would inplenment the SNA93
recommendation to treat mneral exploration (including unsuccessful mnera
expl oration) as gross fixed capital formation. Several conference
participants reported the treatnment of mineral exploration in the accounts
for their own countries, with treatnent varying wi dely. A nunber intended to
bring their treatnent in line with the recommendati ons of SNA93, although the
practical difficulties of doing so were recognised. It was generally agreed
that the nmost practical approach was to collect what was reported in business
accounts, and that varying fromthis would cause data quality problens. It
was al so agreed that unsuccessful exploration should be capitalised and then
witten off in accordance with the business accounts, as for other
unsuccessful capital investnment. A one-year asset life for unsuccessfu

m neral exploration was seen as a useful expedient.

Comput er Sof t war e

115. Some of the problens of treating software as an intangible fixed asset
were nentioned, including differentiating between hardware and software and
data collection difficulties. Another issue was whether software should nore
appropriately be classed as an intangi bl e produced asset or as a tangible
produced asset. It was suggested that software was definitely an intangible -
the value of the software was in the devel opnent, rather than in the actua
distribution of it in the market.

116. The issue of upgrades was discussed and it was suggested that these
shoul d be capitalised.

Def ence Expenditure

117. Conference participants were reninded that the SNA93 reconmendati on was
that certain types of defence expenditure, for exanple construction of
bui |l di ngs, roads, airfields, docks, transport equi prent and ot her equi pnent
simlar to that used by civilians, were to be included in gross fixed capita
formati on. However, expenditure on conbat hardware, including weapons, weapon
delivery systens, ships, aircraft and tanks, was to be treated as

i nternmedi ate consunption

118. While Australia intended to inplenent this recomendation it had some
reservati ons about doing so; Australia' s preferred treatnment woul d have been
for all defence hardware to be capitalised, including conbat hardware. VWhile
it could be argued that sone itenms had a single use and were not used for
production but for destruction (e.g. missiles), it was clear that combat

har dware generally had a service life greater than one year, was continuously
used in times of peace to provide a stream of services by way of deterrence
and was productive by definition (i.e. it contributed to general governnent
output and GDP). In addition, to counter the 'single use/destruction
argunment it was pointed out that in tines of war there was inconsistency in
the decision to capitalise itens such as airfields and docks when they could
have very short |ife spans.
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119. During discussion of this topic considerable support was expressed for
the treatment preferred by Australia. However, it was recogni sed that the
decision to capitalise at |east part of defence expenditure represented a
step forward. It was suggested that the issue should be raised for
consideration at the Joint UNECE/ Eurostat/OECD neeting on national accounts
in June.

Specul ative Construction

120. At present Australia treated all building and construction activity,

i ncl udi ng specul ative, as gross fixed capital formation. However, SNA93
recommended that specul ative construction be treated as work-in-progress
(i.e. an addition to inventories) of the producer. Australia would continue
its present treatnent and not inplement this recomendati on mai nly because of
the lack of relevant data. However, because of the short-term nature of npst
specul ative activity in Australia, this was considered to be only a m nor
departure fromthe spirit of SNA93.

121. During the discussion it was generally acknow edged that the treatnent
of unfinished structures was a difficult "grey" area to address, both
conceptual ly and practically. Wile it was clear that gross fixed capita
formati on occurred when the user acquired the asset, this was based on the
presunption that the asset could be used when acquired. In practice, there
were a variety of contractual and financial arrangenments where this was not
the case and this was further conplicated when the original intentions of the
parties concerned changed. The treatment of long termprojects and partia

use of assets before their conpletion were seen as additional conplicating
factors.

122. Wil e many Conference participants supported the Australian position on
this recommendation, in the absence of a clear, unanbi guous solution to the
host of difficulties in this area, there was general agreement that there was
no pressing need to seek to change the SNA93 recomrendati on

I nt angi bl e Non- Produced Assets

123. It was pointed out that the area of intangible assets, both produced
and non-produced, had raised several conplex conceptual issues which had not
been fully resol ved by SNA93 recommendati ons. One of these issues was the
apparent blurring of the distinction between produced and non-produced

i ntangi bl es; while SNA93 cl assified entertai nment originals as "produced" and
patents as "non-produced", there was in fact little difference in the
processes that created them There could also be problenms in the valuation of
both types of intangible asset. For exanple, an artistic original (a produced
intangible) and the rights to distribute it (a non-produced intangible) were
treated separately by SNA93 al t hough each would in practice be virtually
worthl ess without the other. In addition, if both were to be valued at the

di scounted future stream of inconme, there was potential for double-counting.

124. O her issues raised concerned difficulties in the valuation of
different types of internally generated non-produced intangi bles (e.qg.
goodwi I | and trademarks) and the lack of a recogni sed accounting standard on
i ntangi bl e, non-produced assets.
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125. During the discussion it was suggested that the double-counting issue
needed to be addressed but that a practical way of avoiding it would be to
val ue non-produced intangi bles at their cost.

126. It was pointed out that the so-called intangible economy was one of 15
i ssues recently identified as a critical problemin economc statistics by
the United Nations Statistical Comr ssion (UNSC) and that the UK had agreed
to collaborate with countries in the elaboration of the issues.

FilmOriginals, Owm Account Production

127. Since, under SNA93, artistic originals were classified as intangible
produced assets, their production was to be capitalised and reflected as an
acqui sition of produced assets. Australia intended to inplenent this
recommendati on using a net present value (rather than a production cost)
approach. However, although the necessary data were available, this approach
rai sed a nunmber of issues which needed to be resolved in respect of film
producti on on own account, the |argest area of production of artistic
originals in Australia.

128. Under the present val ue approach the future inconme generated fromfilns
was cal cul ated and then discounted to obtain the present value of filmincone
in any given year. Three charts showi ng the use of this method in respect of

t he val ue and consunption of fixed capital over a 5 year period for an
average film a "blockbuster” and a "flop" were presented for consideration
by Conference participants.

129. Much of the discussion focused on the diagramillustrating the
performance of a "bl ockbuster", which showed an initial period of negative
consunption of fixed capital. Many Conference participants expressed serious
reservations about the concept of negative consunption of capital, pointing
out that it made no practical sense. Reservations were al so expressed about
the treatnent of the problemon an individual filmbasis; it was argued that
if it were approached on the basis of all activities of film producing

busi nesses many of the difficulties would be avoided. It was pointed out that
in the real world accounting practices in the filmindustry were notoriously
suspect and that this, together with the difficulties inherent in predicting
t he performance of individual filns, was the root of the problem which would
remai n regardl ess of the SNA93 recommendati on. There was support for the
suggestion that the topic be raised at the Joint UNECE Eurostat/OECD neeting
on national accounts in June.

Li vest ock

130. Conference participants were rem nded that SNA93 reconmended the

cal cul ati on of gross fixed capital formation and work in progress for
livestock, a treatnment which differed fromthe current Australian approach
which did not bring livestock to account in the production account unti

their slaughter or export. However, Australia intended to inplenment the SNA93
recomendati on, which would effectively nove the recognition of farm aninmals
in the accounts fromthe tinme of their disposal to their birth and would
increase GDP to the extent that sonme animals (e.g. dairy cows) would have an
acqui sition value above their slaughter val ue.



CES/ AC. 68/ 54
page 25

131. A mpjor problemin valuing livestock was the significant extent of own
account production and the scarcity of reliable data on acquisition prices. A
future econom c returns approach to valuation was proposed, where the returns
i ncluded a di sposal price. An acquisition price was then established as a
function of the current disposal price. This function was described by a
capital factor, the decline of which over time would be used to neasure
consunption of fixed capital. A chart was presented to illustrate this
approach using the valuation of a dairy cow as an exanpl e.

132. In practice there were many risks and uncertainties associated with
livestock production, brought about by environnental and market conditions.
These affected the quality and marketability of livestock and |ivestock
products and the intentions of producers often changed as a result. Mich of

t he di scussion centred on these difficulties and a nunmber of assunptions on
the valuations adopted at different stages of the life-cycle of various types
of livestock were challenged. It was agreed that further consideration of
this matter was warranted.

| TEM 10: FUTURE DI RECTI ONS AND PROPOSED FUTURE WORK

133. Conference participants agreed that this Conference had addressed
signi ficant issues and had advanced the understandi ng of capital stock
concepts. Participants discussed the need for further conference(s) to

di scuss capital stock issues. The opening remarks by M. MLennan were
endorsed, particularly that a clearly defined purpose and work program were
required to justify further neetings.

134. There was general agreement that there was a significant work program
required to address outstanding and emergi ng capital stock issues. It was
agreed that the results of this work could usefully be incorporated into a
handbook on capital stock neasurenent which would cover both conceptua

i ssues and suggested best practices in conpilation of capital stock
statistics. The Intersecretariat Wrking Goup on National Accounts could be
encouraged to publish such a handbook as part of its reference docunentation
on national accounts issues. It was further agreed that a deadline of
(perhaps) end 1999 should be set for conpletion of such work, with
publicati on of the handbook as soon as possible thereafter. As a by-product
of this work, valuable suggestions for revisions to, and the further

el aborati on and devel opnent of, SNA93 mi ght result.

135. It was agreed that focussing on the devel opment of such a handbook
woul d define the purpose and agenda for two further conferences of the group
Der ek Bl ades, on behalf of the OECD, offered to provide a venue and

adm nistrative support for a further Conference in about August or Septenber
1998. He indicated that invitations would be extended to both OECD nenber and
non- menber countries, but that facilities would Iimt the nunmber of attendees
to no nore than fifty people. It was further agreed that, dependent on the
final agenda, the organising commttee should aimfor a three day duration

An informal organising conmttee, conprising representatives of the OECD, the
Australian Bureau of Statistics, Statistics Canada, the United States Bureau
of Labour Statistics, the Departnent of Statistics Singapore and the Centra
Bureau of Statistics Indonesia, was agreed.
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136. The Russian representatives offered St. Petersburg as a venue for a
third conference on capital stock nmeasurenent in 1999, if needed. The
conference accepted the offers fromboth the CECD and Russia and extended its
thanks to both for their generous offers.

137. It was noted that the report of this Conference would be an agenda item
for the Joint UNECE/ Eurostat/OECD Meeting on national accounts to be held in
June. As papers for that neeting were required very soon, a draft report

woul d be submtted to the ECE shortly. Copies would also be distributed to
Conf erence participants, whose comments woul d be taken into account during
preparation of the final version to be tabled as a room docunment at the June
meet 1 ng.

138. M. Trewin thanked all del egates for their attendance, and for their
active participation. Authors of papers were also thanked for their
contribution to the success of the neeting.

"The one hoss-stay”. The expression is used to described sonet hing
whi ch has no econom ¢ depreciation for many years, and then has 100%
depreciation at its final nonment of life



