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Backgr ound

1. The Canberra Group was formed at the request of the UN Statistica
Conmmi ssion to review conceptual and practical problens relating to capital stock

statistics in the context of the 1993 SNA

At its first neeting, in Canberra in

March 1997, the group agreed to draft a manual on capital stock statistics. The
manual was to serve two conpl enentary purposes: to clarify the conceptual issues

concerning stocks and flows of fixed capita
provi de practical guidelines for estimation.

in the national accounts and to

2. An informal steering group consisting of representatives from OECD and
statistical offices of Australia, United States (BLS), Singapore, Indonesia,
Net herl ands, Statistics Canada and South Africa (Central Bank) was asked to

draft an outline of the proposed manua
meeting of the Goup to be held in Paris,

* Prepared by M. Derek Bl ades.

GE. 00- 30329

and to prepare an agenda for the second
Septenmber 1998. At that neeting, the
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CECD offered to prepare a first draft of the manual which was considered at the
third neeting of the group held in Washington in Novenmber 1999. The draft manua
is now being conpleted by OECD with additional material prepared by the United
States (BLS and Bureau of Econom c Anal ysis), France and Singapore. The
objective is to have a final version for circulation to the Goup by m d-2000
The manual will be published by the OECD

3. Most of the participants have cone from Menber countries of the UNECE and
the ECE Secretariat has al so contributed papers on both conceptual and practica
aspects of capital stock measurenment. But the Group has al so included
statisticians fromthe non-ECE area, including Argentina, |ndonesia, Japan
Korea, Ml aysia, Mexico, Singapore, and South Africa. The Group has invited five
out si de experts to contribute to its discussions - Peter H Il (UK), Erwin
Diewerts (Canada), Jack Triplett, Dale Jorgensen and Charles Hulten (all United
States).

4, The OECD mei ntai ns pages on its website giving the agendas, neeting
reports and all papers presented at the three nmeetings. The Organisation has
al so set up an Electronic Discussion Goup (EDG for the Canberra G oup.

Al t hough the latter is password protected, requests for access to the EDG are
automatically granted. The address: http://ww. oecd. org/std/ Nanmeet. htm gi ves
access to the neeting pages and information on the EDG

Poi nts for discussion
Dat a sources

5. Despite the known weaknesses of the perpetual inventory method (PIM, its
| ow cost and relative ease of inplementation nmean that it will continue to be
the main method of estimating capital stock statistics. The manual will suggest
that, where feasible, use should also be made of administrative data - e.g. for
road vehicles, aircraft, dwellings - and that countries should consider periodic
surveys of capital stocks to provide benchmark checks on the PIM estimtes. The
Net herl ands is presently using this approach and the “Dutch Method” is described
in the Manual. The “Bal ance of Fi xed Assets” surveys used by many transition
countries are also described and cited as a potentially useful approach that
coul d be used together with the PIM method.

Cl assifications

6. The amount of detail for capital stock estimates is limted by the detai
in the basic source data, particularly for the G-FCF estimates and service |ives.
The manual will propose, as a target, that countries aimfor the follow ng

breakdowns by type of asset, institutional sector and kind of activity:
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Type of asset: Dwellings; Non-residential buildings; Oher structures (including
| and i mprovenent); Transport equi pnent; O her nmachinery and equi pnent;
Cultivated assets; Intangi ble assets.

Institutional sector: Non-financial corporations; Financial corporations;
Central governnent; State governnent; Local government; Social security funds;

Househol ds; Non-profit institutions serving househol ds.

Kind of activity:

ISIC Descri ption
tabul ati on
categories

A+ B Agriculture, hunting, forestry and fishing

C M ni ng and quarrying

D Manufacturing, with 4 or 5 inportant activities separately

E i dentified.

F El ectricity, gas and water supply

G+ H Construction

I Whol esal e and retail trade, repair of vehicles and househol d
J + K goods, hotels and restaurants

L Transport, storage and comruni cati ons

MN + O Fi nanci al internediation, real estate, renting and busi ness

activities

Public adm ni stration, defence and social security

Educati on, health and social work, other comunity, social and
personal service activities

Capital nmeasure for productivity analysis

7. Hi storically, the compnest way of representing capital in productivity
studi es has been to use the gross capital stock. Sonetines the net stock or
consunption of fixed capital has been used and occasionally sonme average of the
net and gross capital stocks is used.

8. The Manual argues that none of these are appropriate measures and it wll
recommend the use of capital services. This is in line with current practices
in the United States and, nore recently, in Australia. “Capital services” is a
concept that has been devel oped by Zvi Giliches, Dale Jorgensen and others in
the United States.

9. Capital services are measured by first aggregating different vintages of a
specific type of capital asset after converting each vintage into standard
“efficiency units” and then aggregating the different types of assets by

wei ghting them by the “cost of capital” relevant for each type of asset. The
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cost of capital equals the sum of depreciation, return to capital and capita
gai ns.

Gross capital stock

10. The net capital stock is required for the balance sheets of the 1993 SNA,
but the gross capital stock does not appear in the SNA and, as noted above, the
Manual will recomend that it no | onger be used for productivity studies. The
manual therefore treats the gross capital stock as nerely a step in the

cal cul ati on of the net capital stock, consunption of fixed capital and capita
services. The gross capital stock has no analytic value in its own right.

Service lives

11. Estimates of service lives are a critical parameter in calculating capita
stocks using the PIM As a guide to countries, the manual will show the service
lives currently used in four countries that have sonme enpirical evidence for
their service |ife estimates. These are the United States, Canada, Netherl ands
and the Czech Republic. Are there other EU countries that consider that their
service |life estimates are sufficiently well based to nerit inclusion in the
manual ?

12. The Manual will not recommend any set of standard service lives that al
countries should use. The manual argues that there are real differences in the
periods that identical types of assets are used in different countries.

Mortality functions

13. Mortality functions describe the pattern of discards around the average
service |life of each different kind of asset. The manual will recomend that
“simul taneous exit” (all assets installed in a given year are di scarded when
they reach the end of their service |life) should not be used. I|nstead, some kind
of bell-shaped nortality function should be adopted. Three candi dates will be
descri bed: Weibull, Wnfrey and Log-normal. Should one of these be preferred?
Are there other candi dates that should be considered?

Consumption of fixed capita

14. At the present tinme, nost countries cal cul ate depreciation either by
geonetric or straight-line methods. GCeonmetric uses a constant rate of
depreciation and straight-line uses a constant anmount. The manual argues that a
third nmethod, known as the “sum of the years digits” (SOD) nore closely

approxi mates the ways in which nost capital assets |ose their value over tinme.
Usi ng SOD, capital consunption for year t is calcul ated as

COFC. = KE T-t+1 0
T2,



CES/ AC. 68/ 2000/ 13
Page 5

Where COFCG is consumption of fixed capital in year t,
Kis the original value of the asset,

Tis the service life of the asset,

And t =1,2,3,.T-1, T.

Usi ng SOD, consunption of fixed capital declines linearly over the lifetime of
t he asset.

15. A quite different approach to the cal culation of consunption of fixed
capital is currently used by the ABS (Australia). The ABS directly cal cul ates
the net value of assets over their expected lifetinme and depreciation is
calculated as the difference between successive asset values. ABS calcul ates
net val ues using age-price coefficients which are determ ned by the assuned
decline in the efficiency of assets as they grow ol der and by an assumed

di scount rate. The manual will recommend this approach as the best nethod,
whi l e recogni sing that, because of resource constraints, many countries wl |
continue to use the traditional approach starting froma cal cul ati on of gross
capital stocks.

Met hods used in a sanple of countries

16. The manual will include descriptions of PIMnodels used in a small nunber
of countries to estimte capital stocks, consunption of fixed capital and, where
appropriate, capital services. The countries will probably include Singapore,
France, Australia and the United States. In the case of the United States the
new BEA net hodol ogy will be described. This uses “infinite” geonmetric
depreciation using rates of depreciation that are based on enpirical information
about the decline with age of prices of assets traded on second-hand markets.

Ter m nol ogy

17. The Canberra Group considered two term nol ogical issues; “wealth stock”
rather than “net stock” and “depreciation” instead of “consunption of fixed
capital”. They agreed to retain the term“net stock”, but they consider that

consunption of fixed capital as defined in the SNAis in fact identical to
depreciation as this termis usually used in econom cs. The manual wl |
therefore reconmend that the two ternms be used as synonyns.

18. The G oup has al so decided to drop the adjective “replacement” in
referring to the prices used to value assets for the gross capital stock



