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RET VERSUS GROSS NATIORAL IRCOME

Abstract

From a conceptual point of view, for most purposes net Figures of
Domestic Product, Natlonal Product and National Income are to be
preferred to gross flgures. Nevertheless, in practice gross fipgures are
most often used on the grounds of various arguments. In this paper these
arguments are challenged. To thils end, attention 1s paild to the
reliability of capiral consumption estimates and the quantitative
importance of employing net Instead of gross fipures., Figures are

presented for six OECD-countries over the period 1975-1287.
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1. Introduction

Intermediate consumption can be regarded as the costs of using up non-
durables in production. In this repard, capitsl consumption can be
regarded as the costs of using durables. Ignoring capital consumption as
a category of cost, implies that the use of durables Is assumed to be
free of any cost: there is nc wear and tear of durables and there is no
economic obsolescence of durables due to e.g. changes in technelogy or
relative prices, This assumption is clearly unrealistic and not suited
for most purposes. Therefore, from a conceptual peint of view it is
evident that net figures of Domestic Product, National Product and
National Income are to be preferred to gress figures. Nevertheless, in
practice gross figures are commonly used, Various reasons for this can
be mentioned:

- the national accounting concept of capital consumption is often
considered to be inappropriate {or: the concept of capital consumption
itself is problematic)

- some arpgue that there is no appropriate price index to convert capital
consumption inte real terms and thus that only gross measures in
constant prices make sense

- pross measures tend to be more reliable, given the perils of
estimating capital consumption

- gross measures are avalilable more quickly

- since the ratio between gross and net measures may be fairly constant
over time, some feel that one might therefore just as well stick to
EYOSS measures,

{see e.p. Norxdhaus and Tobin, 1972, p. 5, Samuelson and Nordhaus, 1983,

p. 112, Stone, 1974, para 57 and Usher, 1980, p. 104).

In this paper, the validity of these arguments is questicned.
Firstly, the usefulness of gross and net natlional accounting measures of
product and income is discussed (section 2). The consequences of
employing pross instead of net figures in theory and in practice is the
topic of section 3. Gross and net national accounting figures are
compared for six OECD-countries. In section 4, the sensitivity of net

figures to various methods to estimate capital consumption is discussed.



-3 -

Again various figures are presented, in particular for the Netherlands.
Present national accounting figures depend on present national
accounting conventions, Minor changes in accounting concepts may lead te
entirely different gross and net figures, In order to get an impression
of the sensitivity of our conclusions to changes In concepts, in section
5 present national accounting concepts and figures for the Netherlands
are modified In two ways: firstly, by accounting for capital consumption
on infrastructure, and secondly, by recording for (imputed) services of

consumer durables. Conclusions are drawn in section 6.



2. The usefulness of gross and net natlional accounting wmeasures of

income and product

2.1 The National Accounting concepts of capital formation and capital

consunption

National accounting concepts are concepts intended for measurement. As a

consequence, in devising natlional accounting concepts considerations of

measurement play an important role. Unfortunately, there tends to be a

clear trade-off between data needs for economic analysis and econocmic

pelicy on the one hand and considerations of measurement on the other.

This is exemplified by the concepts of capital formation and capital

consumption in the UN-guidelines on national accounting ("the SNA", UN,

1968) ., Theoretically proper definitions of these concepts would be:

- capltal formation in a given periocd equals all expenditures which are
expected to yield benefits in future perilods

~ capltal consumption in a given period equals the costs of using up

capital stock in that period,

For the sake of measurability, the SNA concepts have been defined
somewhat differently. Firstly, part of capital formation is actually
vecorded a5 (intermediate) consumption. As a consegquence, the SNA
concept of capital formation deoes not include for example: small tools
lasting wore than one year, intangible assets (R&D, human capital), neon-
reproducable tangible assets (land, mineral deposits), expenditure on
durables for consumption purposes {refridgerators, cars, tv's for
personal use) and durable goods which are to be used primarily for
military purposes {(UN, 1968, paras 6.102-6.129). Especially in deriving
welfare measures, a more extended concept of capital formation seems

approprlate (see e.g. Elsner, 1988),

Secondly, some capital formatiom is never to be accounted as
‘consumed’. Examples are "assets of govermment services such as roads,
dams, breakwaters or other forms of construction except structures. In
these instances, It may be considered that outlays on repair and

malntenance are sufficlent to maintain the assets in their originaf
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condition" (UN, 1968, para 7.20). In this way, some of the most
difficult and arbitrary capital consumption calculations, are avolded.
The price to be pald is that there exlst some lmperfections in the

concepts of capital formation, product and income.

Similar trade-offs can also be found outside the field of National
Accounting. In business accounting, considerations of measurabilicy
are usually worded as regquirements posed to the 'objectivity’ of the
accounting figures, This objectivity is traded off against features like
the ‘comparability’ and 'relevance’ of the figures (see lewis and
Pendrill, 1985, p. 15). Analogously, in devising tax measures, conside-
rations of equity and efficiency {possibilities of tax evasion and tax

avoidance, the costs of administration and control) are traded off.

In the System of National Accounts (SNA; UN, 1968) capital
consumption is defined as:
"that part of the gross product which is required te replace fixed
capital used up in the process of production during the period of

account. This flow 1s based on the concept of the expected economic

liferime of the indlvidual assets; and is designed to cover the loss in

value due to foressen obsolescence and the normal amount of accidental

damage which is not made good by repair, as well as normal wear and tear
... It seems reasonable ,.. to value consumption of fixed capital on a

straight-line basis with reference to the expected economie lifetime of

the individual assets ... [E}stimates of consumption of fixed capital
should take into account the cost of replacing the assets in the peried
for which the estimate are being made" (UN, 1968, paras 7.19, 7.21 and
7.22, p. 122, emphasis added, F.B,),

Capital consumption could have been defined in many different ways.
Capital consumption is often discussed In relation to the notion of
‘maintaining capital intact’': capital consumption is defined as the
amount/value needed to maintain capital Intact. The content of
maintaining capital intact is up to much choice, For example; Should
financial or physical capital be kept intact? (see e.g. Sterling and
Lemke, 1982 and Scott, 1984) or: Should capltal be maintained per capita



or irrespective of changes In the population? (Nordhaus and Tobin, 1972)
or: To what extent should capital be forward loocking (valuwation at the
net present value of axpected future revenues) or backward looking
(valuation at historical costs)? (Hicks, 198la and 1981b). The
appropriateness of the alternative definitions can only be judged with
respect to their specific purposes, Diffarent types of analysis require
different definitions of capital consumption (see also Ward, 1976, table
1, p. 16).

2.2 The loglec of gross and net measures

The distinction between gross and net product (income) originates from
the need to account for capital formation and capital consumption. In
principle, accounting for production and consumption is possible by
employing just the concepts of output, intermediate consumption and
final consumption. However, in practice clearly not all output is used
within the same period. S0, for proper assessment of income over
periods, the concepts of capltal formatlion and capital consumption must
be introduced. The concept of capital formation serves to register part
of output not as intermediate or final consumption in the period in
which it is produced. The concept of capital consumption performs the
function of specifying the allocation of the use of this output over
several accounting pericds. Both concepts must be regarded as
unseparable twins, because accounting for capital formatlion without
accounting for capital consumption is like making a pudding without

eating it

Capital consumption is a cost of preduction just like iIintermediate
consumption, As a matter of fact, often the use of durable goods is
registered as intermediate consumption, e.g. when leasing an office ox
computers, Denison states: "In sofar as a large output is a proper geoal
of soclety and objective of poliey, it is net product that measures the
degree of success in achleving this goal, Gross product is larger by the

value of capital consumption, There is no more reason to wish to



maximize capital consumptlon -the quantity of capital goods uwsed up in
production- than there is to maximize the gquantity of any other
intermediate product used up In production, such as, say, the metal used
in making television sets. It I{s the television sets, not the metal or
machine toocls used up in production, that is the objective of the
production process" {Denison, 1972, p. 2).

For the analysis of productivity, a concept of capital consumption

based on technical obsolescence 1z sometimes preferred to one on the
basis of economic obsolescence. The argument is that the volume of
capital input of some given capital stock is only affected by wear and
tear and not by e.g. foreseen scrapping due to economic obsolescence.
For the purposes of preductivity analysis, the rental value of pross
capital stock {i.e, cumulated gross investment minus scrapping) should
therefore be related to gross value added minus the costs of technical
obselescence (Maddison, 1987, p. 636). However, this argument has some

major flaws,

Firstly, it disregards that in this concept of net value added the
costs of renting capital goods are excluded, while a main part of the
costs of owning and using capital goods, l.e. the costs of economic
cbsolescence, 1s still included. As a consequence, comparabllitvy and
aggregation of figures on enterprises owning capital goods and those on
enterprises renting capital goods is problematiec for this concept of net

value added,

Secondly, if the efficiency of capital intensive and capital
extensive preducing industries (nations} is compared, a main part of the
costs of capital intensive production, i.e. the costs of economic
obsolescence, is totally ignored. The famous Imaginary case of Hayek may
further reveal the flaw of using technical obsolescence, "Assume two
entreprensurs, X ... [and Y], te invest at the same time in equipment of
different kinds but of the same cost and the same potential physical
duration, say ten years. X expects to be able to use his machine
continuously throughout the period of its physical 'life'. Y, who

produces some fashion article, knows that at the end of one year his
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machine will have no more than Lts scrap value.™ (Hayek, 1941, p. 276}).
Should the efficlency of these enterpriszes be compared by taking account
of only technical obsclescence? I think definitely not.

Still, gross measures can be useful for some apecific types of
analysis. In this respect, Studenskl (1938, p. 153) can be cited: "The
third important change ushered in by the war was the shift in emphasis
from net to gross product figures ... This change, too, was an outgrowth
of the povermment budgetmakers' attempt to achleve a closer connection
between the government's budget and the national Income estimates.
Inasmuch as amortization or replacement of worn-out private capital was
being deferred until the postwar period so that the private funds and
resources that would ordinarily have been uzed for that purpose could
be diverted te current wartims production, it was important to present

the natlonal income figures gross of this item".

The character of the concept of gross value added is perhaps best
revealed by drawing an analogy. For some purposes, not accounting for
the indirect costs of production and sale of a product makes sense and
could be revealing. However, in the end, profitability of a product can
only be judged when alse its indirect costs are taken into account. In a
similar way, the concepts of net value added, Net Domestic Product and
Net National Income are to be preferred for most purposes. For example,
in employing Domestic Froduct as a measure of the ’‘productive capacity’
of a nation or in using National Income as a tax basis, net concepts
should be used (as most tax authorities will agree teo). It might be
added that the term ‘gross value added’ already indicates that some
double-counting is inveolved and that the figures searched for should be

net, Gross value added amounts to double-counting, because the
production of capital goods is counted as output while nc deduction is

made for the use of capital goods.

Net value added figures in the National Accounts can be considered
inappropriate on the grounds that the concept of capital consumption
employed is inappropriate. However, when mo alternative capital

consumption £lgures (based on the ’'right’' concept) are available, two
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main options are:

- use the net value added figures although the concept of capital
consumption is not entirely appropriaste, ox

- use the gross value added figures although net value added figures
based on the 'right’ concept of capital consumption would be
preferable,

For most purpeses, employing the pational accounting concept of capital

consumption Is more acceptable than using gross figures, L1.e. than

empleying the extreme assumptlon of zero capital consumption. An

exception is that -if capital consumption on the basis of technical

cbsolescence is prefervred- assuming zero capital consumption 1is

preferable te an estimate of economic obsolescence (see Maddison, 1987,

p. 656).

Moreever, the gross concepts of Domestic Product and National Income
depend on the national accounting concept of capital consumption as
well, since these gross concepts Include capital consumption by the
government and such., It is often overlooked that gross value added of
e.g. the government is by convention equal to wages and salaries plus
capital consumption., S0, net value added of the government is not
affected by the concept of capital consumption, in contrast te net value

added of enterprises.

Value added figures in current prices are often transformed in

constant prices. For example, in order te calculate growth rates in

constant prices. It is sometimes suggested {(e.g. Usher, 1980, p. 104)
that only gross value added can be transformed in constant prices in a
meaningful way. However, if capital consumption is defined on the basis
of the replacement valuve of capital stock, deriving a deflator is
straight-forward: capital stock should be deflated on the basis of the
prices relating to the replacement of capital stock, and therefore this

applies as well to capital consumption,

In the absence of capital consumption estimates, pgross value added
growth rates can be used as proxies for net value added growth rates.

The absence of capital consumption estimates often occurs in
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constructing short term figures. Another case in peint is countries for
which not even yearly capital consumption figures are published (e.g.
Columbia, see UN, 1985). This use of gross growth rates as proxies for
net figures must be qualified, because in many Instances it is possible
to construct better proxies than gross figures. For example, by assuming

a constant growth rate of capital consumption.l?
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3. Consequences of employing gross instead of net figures

3.1 General modes of employment

The National Accounts present a systematic and gquantitative description
of a nation’s economy. In this description, the aggregates Domestic
Product and National Income play en important role, They xefer to the
economic processes of production and {primarxy) income distribution.
Domestic Product is defined as the sum of value added generated by all
resident producers. National Income is the sum of primary income
accrulng to all resident units. Both aggregates are closely linked:
National Income equals Domestic Product plus the balance of primary
income {e.g. wages, interest and distributed dividends) received from
abroad. Figures on Domestic Product and National Income can be employed

in three ways.

Firstly, such figures can serve as summary measures of the processes

of production and income distribution. A case in point is when Domestic
Product fipures are used as indicators of the 'productive capacity’ of e
nation or when its growth rate is used to judge the 'success’ of
economic pelicy. National Income per capita is often used as a rough
indicator of relative ’‘welfare’ of a country. The recent practice of the
EC to tax its member states on the basis of their GNI is a another
example of National Income and Domestic Product serving as summary

maagsures.

In addition, as a second mode of employment, the use of Domestic

Product and Natienal Income as a reference value must be distinguished,

Examples of the lattexr are the expression of government debts,
governeent deficits, external account deficits and exports and imports
of goods and services as a percentage of Domestic Product or National

Income.,

A third mode of employment is when these figures are used in

calculating relative shares. For example, when the importance of the

services sector in domestic production or that of wages in income
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distribution has to be assessed for economic policy purposes.

In analyzing or wodelling an economy the various modes of employment

can be combined.

3.2 The consequences in theory

In this section, various kinds of erroneous conclusions that may occur by

using gross instead of net fipures are illustrated.

In International comparisons of product and income, countries

with a capital intensive mode of production are judged teo favourshle,
because they have a relatively high level of capital consumption. In
using GNI {(GNP) as a basis for contributions to international
organizations like the UN and the EC, capltal-intensive countries will
be 'overtaxed’ and capital-extensive countries 'undertaxed’. Similarly,
by employing GNI {per capita) as a kind of welfare measure, differences
in welfare between developed country and developing countries seem to be
larper than they really are, since most developed countries are more
capital-intensive. Analogous arguments hold for GDP as a mesasure of
productivity and for the relative importance of branches as a percentage

of Domestic Product.

Similarly, comparisons over time can be biased by employing gross

figures, An economic policy favouring capital-intensive production

(like Russia in the thirties) may seem to be very successful when judged
by changes in the level of gross domestic product, but is less
successful when judged by net domestic product. By employing pross
measures, & kind of self-fulfilling prophesy is introduced: all capital
formation will generate future income at least egual to future capital
consumption. This feature may seriously invalldate business cycle
analyses: after each capital formation boom, capital consumption and
therefore gross product will gradually rise without concomittant

increases in ‘income’. For the same reason, a massive postponement of
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capital formation will show after a while a more drastic £all in GDP
than in NDP, So, the volatility of the business cycle may be exagpgerated
by looking at GDP Instead of NDP. It must be remarked that the time lag
between capital consumption and capital formation can reduce this

effect substantially. In addition, in calculating relative changes this
effect might also be mitigated by the fact that NDP is -by definition-
smaller than GDP and capital consumption is most probably fairly
constant in time: relative changes In NDP may therefore even exceed
those in GDP,

If capital consumption’s growth rates are structurally higher (lower)
than those of GDP, NDP growth rates are structurally lower (higher) than
those of GDP. Capital consumption’s growth rates may exceed those of GDP
substantially -even over longer periods of time-, when capital formation
has increased substentially and the increase in output lags somewhat
behind, A case in point could be a country like Japan during the sixties
and seventies. Trends towards more capltal-intensive (round-about)
production could be another reason for structural differences between
gross and net growth rates. Such a trend might be induced by changes in
technology, changes In demand or changes in relative prices (e.g. the
raising of oil prices by OPEC in 1973 substantially increased the

economlc obsolescence of energy Iintensive capital goods),

3.3 The consequences in practice

In this section, our theoretical suggestions are put to a test by
comparing gross and net national accounting flgures fer six QECD-
countries. These countries are the USA, Japan, the UK, West-Germany,

Sweden and the Netherlands.

Concerning these six countries, the amount of capital consumption in
Gross Domestic Product®’ at market prices’) varies between B.8 and 14.2
% in the period 1975-1987; for each country the maximum variation in
this thirteen year period is less. (see table 1) This Implies e.g. that
comparing either their GDP/capita or thelr NDP/capita may lead to diffe-
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rences up to 6 %, Worldwide the amount of capital consumption in GDP
fluctuates batween -voughly speaking- 5% (e.g, Indonesla) and 25 % (e.g.
Finland and the Republic of Xorea) {UN, 1982). So, in some extreme
cases, comparing GDP per capita Instead of NDP per capita can even lead
to differences of 20%. Analogous differences result when using GNP
instead of HNP in determining the contributions of countries to interna-
tional organizatlions llke the UN and the EC.

Table 1, Gross and Net Domestic Product for six DECOD-countriex, 1975-1987.

Hetherlands West-Germary USA Japan®? uxb) Sweden
1. Capital consumtion as o
percentage of GOP at mp
* pverage 9.8 12.0 12.8 13.2 1.8 1.4
« minimum 8.8 11.1 12.0 12.2 11,2 10,3
- maximum 10.4 12.7 Y.t 4.2 12.5 12.0
2. Growth rates
- GOP at mp®! 1.8 2.2 3.1 4.3 2.0 1.6
- HOP at mpt) 1.7 2.1 R 3.9 1.8 1.4
- Average difference 0.1 (6%)%) 0.1 (5%) 0.3 (¥%) 0.3 (BX) 0.2 (11X) 0.2 (11
- Kaximm difference 0.6 (26%)93 0.5 (26%) 1.0 (35%) 1.0 (25X%) 0.7 (38X 0.4 (40%)
= toeff, of determination 1.08 1.00 0.98 0.95 3.00 1.00
3. Volatitity of growth rates
- std GOP growth rate 1.6 1.6 2.4 0.9 1.9 1.5
~ std NDP growth rate 1.8 i.8 2.7 1.2 2.1 1.7

37 Copital consumption 15 hased on historical costs taken from enterprise accounts. See alsn note 5,
b)Y papriod: 1975-1986,

¢) Average of yearly growth rates. The yearly growmth rates sre csiculated from OECD-figurss using base
year weights. Caleulation on the basis of chain indexes would have been preferrable {see Al ot ol.,

19853, The istter procedure is used in the tables 4 and 5, in which only Dutch data are used as o
spurce,

93 Difference expressed as & percentage of WOP average growth rate.
Figures calculated on the basis of CECD, 198%a.

For our six QECD-countries, employing 6DP figures as a reference
value can result in a bias of maximum 15 % in terms of NDP. If only the
change in, e.g., the value of exports as a percentage of Domestic
Product matters, the blas is in general nepgligable, because capital
consumption as a share of GDP is fairly constant over time for most

countries.

For the six countries during the period 1875-1987, the growth rates
of GDP are all higher than theose of NDP, the difference being 0.1 to 0.3
percentage points. In terms of NDP's average growth rates, the range is
between 5 and 11% . The maximun differences between GDP and NDP vary
between 0.4 and 1.0 % percentage points (between 25 and 40% of NDP's
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average growth rates). Such differences may be of substantial importance
for economic policy (e.g. in wage negotiations or in all kinds of
indexes, pensions, fringe benefits, government debt). For modelling
purposes, 1t is the co-variation which matters. The coefficients of
detexmination between both variables for the six countries are very high
(between R?~0.95 and 1.00). So, choosing GDP instead of NDP pgrowth rates

{or vice versa) hardly affects the fit of an econometric model.

In analysing business cyecles, the timing of the peaks and troughs
and the volatility of Domestic Product are lmportant. Graphs (not
shown) reveal that the peaks and troughs in the growth rates of GDP and
Nb? seem to have the same timing, This finding is not very surprising
congldering e.g. the coefficlents of determination. The standard
deviation of NDP growth rates is structurally higher than that of GDP
growth rates: the business cycle is up te 25 % more volatile than

suggested by GDP.*)

Table 2. Capital consumption as s percentege of Gross Value Added at market prices {excluding VAT
on final expenditure and SI1R-levy, sn indirect tax on copital formation) in the
Netheriands,

Shere 1985 gross shere/

1976 1975 1988 1985 1988 gross net  pet share

Agriculture, hunting, forestry, fishing 8.4 10,9 15.4 44,4 15.9 44 K2 1.04
Hining and quarrying 9.0 4.3 4.1 3.8 1.8 .0 9.7 0.93
Nanufacturing ?.0 115 13,8 .7 1341 19.2 18.4 1.04
€hemical, rubber and artificial mate-

risl processing industry .2 W.B 26T 2.8 n.a. 3.t 2.7 1.15
Public Utitities 28.8 31,6 33,6 36.7 35.7 2.2 1.5 1.41
tonstruction 3.3 4 4,6 5.6 5.4 5.4 5.7 0.95
Yeade, hotels, cafés, restaurants,

repair of consumer goods 5.7 8.0 s.6 6.7 7.1 15.9 16,7 0.95
Transport, storage and commnication 20,7 22.0 2.9 4.7 225 6.7 5.7 1.18
Other services and n.e.c. 7.4 7.2 7.6 7.9 8.2 41.4 42.8 0.97
Banking, finarnce and fnsursnce 1.7 1.6 1.6 1.6 1.8 5.6 6.2 8.9
Operation of dwellings 2.0 /.2 35 .2 243 6.6 5.4 1,19
General government 5.5 5.1 4.9 5.2 4.0 13.4 14.2 0.94

pefence 0.0 0.0 0.0 0.0 0.0 1.9 2.1 8.8%
Totel gross value added 8.9 9.6 1.3 10,9 1.3 100.0 100.0 .00

Figures calculated on the basis of Netherlands CBS, 1989,

In caleculating the relative shares of economie activities in Domestic

Product, the situation may be different. It seems reasonable to assume
that in general the range of fluctuations in the percentage of capital
consumption is much larger at a more disaggregated level. Table 2 shows
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that for the Netherlands, capital consumption as a percentage of gross
vaiue ranges from © % for Defence (by definition) and 1.6 % for Banking,
finance and insurance to 36.7 % for Public Utilities. The consequences
of such differences for relative shares in terms of Domestic Product
are quite substantial. For exemple, in 1985 the gross share of Defence
is il percent lower than {ts net share and for Public Utilities the

gross share exceeds irs net sharve by 41 % (last column in table 2).
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4. The sensitivity of net figures to various methods to estimate

capital consumption

4.1 Present methods of measurement

Capital consumption can be measured directly by deriving estimates from

the bookvalues of capital consumption. However, business accounts

figures on capital stock and capital consumption are often based on a)
historical costs and b) service lives and survival functions prescribed
by the tax authorities; the latter are frequently used as an instrument
to stimulate investments and need not represent 'true’ economic
chselence. As a consequence, capital consumption in business accounts
can deviate substantially from the concept in the SNA.®’ One could try
to correct the bookvalues, e.g. for changes in the price level. But in
general it is very difficult to use bookvalues for the derivatlons of
capital consumption estimates which are fully consistent with the SNA.

For this reason, other estimation precedures are often preferred.

Capital consumption can alse be estimated as a function of the value
of capital stock, the age-structure of capital stock and the mortality
rates involved. In applying the Perpetual Inventory-method (PI-method),

the estimation problem is formulated somewhat differently. Capital
consumption is then expressed as a funetion of capital formation in
previous years and the mortality rates of that capital stock. In order

to arrive at replacement value, a price index of capital formation is

needed as well.

Main sources used in OECD-countrles for estimating mortality rates
and service lives of capital goods are:
- prescriptions by tax authorities
-~ business accounts
- SUIrvVeys
- expert advice
- other countries’' estimates (see OECD, 1982).
These sources are often not fully independent. For example, expert
advise and prescriptions by tax authorities may be determined on the

basis of surveys and business accounts.
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In most QECD-countries, only a small amount of empirical observation

is avallable on mortality rates and life times of capital stock (OECD,
1988, para 5). As a consequence, most estimates of capital consumption
are hardly made on a firm ewpirical basis. This is exemplified in
several ways. Firstly, although 1t is generally accepted that average
service lives change over time, only few Statistical Offices account for

such changes (OECD, 1982, parae 24).

Secondly, average service lives and mortality rates employed by the
Statistical Offices vary to such an extent that it is hard to believe
that these differences reflect variatiens In true economic obsclescence.
For example, one half of the bECD-couutries calculates capital
consumptlon on a straight-line basis (in confermity wich the SNA
recommendation), while the other half employs a geometric pattern of
capltal consumption. Another case In point is the average service life
of machinery and equipment in manufacturing activities. This figure is
equal to 11 years in Japan, 15 in Germany, 17 in the United States, 22
in Canada and 26 years in the United Kingdom (QECD, 1988, table 2); in
the Netherlands 18 years is used. It is likely that part of these

differences are mere statistical constructs.

Thirdly, in several countries (e.g. France, Belgium, Norway and the
Netherlands), the service lives for machinery and equipment are assumed
to be the same in many activities (see OECD, 1988, tables 3 and 4}. A
priori, at least some difference in service lives among activities is to
be expected, if only because the types of machinery and equipment

employed wvaries substantially among activities.

Another statistical problem in applying the PI-method is that it
requires fairly long time series on capital formation. For example,
assuming a maximum service life of 20 years for some equipment requires
that consistent figures on such capital formation are available for the
past 20 years. Buildings even last much longer, say on average 30 years,
This implies that capltal consumption in 1990 has to be calculated
partly from capital formation data for 1940 and probably much further
back, In the absence of benchmark estimates of capital stock, these data
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requirements are difficult to meet. As a consequence, heroic assumptions
are often needed to fill this gap. (For more information on the

advantages and problems of the Pl-method, see e.p. Ward, 1976).

At this stage, it can be concluded that in most countries present
capital consumption estimates may be subject to relatively large margins
of error. This could have serious consequences for the usefulness of
these figures., For example, comparisons over time can be invalidated
because changes in service lives are hardly accounted for. Similarly,
comparisons between countrles can be rather misleading when differences
in the services lives and mortality rates employed hardly reflect true
economic obsolescence. The quantitive consequences of such measurement

errors will be investigated below.

4.2. Margins of error of net figures

The upper bound of Net Domestic Product can be calculated by assuming
that capital consumption is equal to zero. In that case, Net Domestic
Product is equal to Gross Demestic Product, but somewhat smaller than
normal estimates of Gross Domestic Product, becauss the latter includes

usually also a non-zerc amount of capital consumption by the government.

The lower bound of Net Domestic Product can be calculated by assuming
that capital consumption is equal to fixed capital formation. Then, Net
Domestic Product is equal to the Domestic Product resulting from a
complete dismissal of the concepts of capltal formatien and capital

consumption.

In expanding economies, 'true’ capital consumption must lie in the
range indlcated by these extreme assumptions. Notice that a relatively
large amount of fixed capital formation indicates that the range of
possible measurement erxrrxor In capital consumption is also larpge. The
implication is that taking account of measurement errors in capital
consumption is especlally important for countries with a capital
intensive mode of production, like Japan and ether industrialized
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countries,

Table 3 shows for six industrialized countries the absolute levels
and growth rates of the upper and lower bound estimates of NDP. Compared
to present NDP, Japans upper and its lower bound differ most: by
respectively +14.5% and -13.3%. This indicates the maxlmum range of NDP-
estimates. Whan countries are compared on the basis of their upper of
lower bounds instead of present NDP, some differences arise, For
example, taxing countries on the basis of present NDP or on the lower
bound may lead to differences of 5% in their relative contributions.
Similarly, taxing the Netherlands and West-Germany on the basis of their
GDF or present NDP results in a difference in relative contribution of

more than 2%.

With respect to the growth rates of the upper and lower bounds, it
can be concluded from table 3 that the differences with present NDP are
smaller than 0.3 percentage polnts {(up to 11 % In terms of NDP's average
growth rate). The maximum deviations are fairly substantial, especially
for the lower bound {capital consumption~ capital formation): even
differences of more than 2 percentage points (154%) occur. The
coefficient of determination between the upper bound and present KPP Is
very high {(minimum of 0.95 for Japan). For the lower bound, this is not
the case: for West-Germany, USA and the UK correlation is high (a
minimum of 0,88 for West-Germany), but for the other countries a drastic
shortening of assumed service lives affects the correlation to a

substantial extent,

Of course, in practice the range of error is much smaller than
indicated by the two extreme assumptions. In the OECD-study (OECD, 1982,
paras 40-48) the sensitivity of capital consumption f£igures to
alternative assumptions regarding service lives and mortality functions
{linear, delayed linear, bell-shaped and simultaneous exit) is
investigated, In the UK, a decrease of 20% in the assumed service life
of plant and machinery in manufacturing results in a 10% Increase in
capital consumption; the effect of a 40% decrease of service life is an
increase of 20 to 25% in capital consumption. For plant and machinery in

chemical and allied products industries in the UK, a fall of service
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lives from 37 to 30 vears between 1947 and 1973 increases capltal

fabte 3. Fixed capital formation and capital consimption for the sectors 'Enterprises', *Goverrment’
and *Othert, 1975-1987.

Netherlands  West-Germany  USA Japan®? ugk Sweden
1. Copital consumption as a
percentage of GDF at mp 9.8 12.¢ 12.8 13.2 11.8 1.4
2. Fixed capital formation ss »
percentage of GOP at mp 19.8 20.6 18.3 29.7 .6 19.4
X, Relative shares of capital
conaurption:
- govermnment 6.9 5.5 16.6 4.5 16.7 11.4
- snterprises + other®? 93,1 $4.5 89.4 95.5 B9.3 Ba.6
4. Relative sharcs of fixed capital
formation:
- government 15.0 13.5 8.7 18,7 13,5 19.2
- enterprises + other 85.0 85.5 81.3 1.3 86.5 80.8
5. Alternative NUP concepts related to present NOP
- NDP
* cap. cons.s cap, form. 51.4 92.3 93,9 85.7 94.8 3.7
* present 160.0 100.0 100.6 100.0 108.0 100.0
* cap, ¢cons,= 0 140,14 112.9 193.1 114.5 Hz2.0 111.4
- GoP 110.8 113.6 114.7 115.2 134 2.y
&. Growth rates
- Average WOP at mpd’?
* cap. cons.x= cap. form. 1.7 2.2 2.9 4.3 1.9 1.6
* present 1.7 2.1 2.9 3.9 1.8 1.4
* cap. cons.= 0 1.8 2.2 3.1 4.2 2.0 1.6
- Average deviation from present NDP
* cap, cons,s ¢ap. form. 0.1 (3%3*?  0.1¢3%) 0.0 (1% 0.3 (B%) 0.1 (&%) 0.2 {110
* cap. cons,= D 0.1 (TR 0.1 (&%) 03 10Xy 0.3 (BX) 0.2 (11%y 0.1 {10%)
- Maximan deviation from present NDP
* cap. cons.= cap. form. 2.7 (160X)% Y 1.4 (67X) 2.3 (BEX) 1.7 (42X) 1.7 (PIM) 2.2 (154%)
* cap. cons.= @ 6.5 (29%) 0.5 (23%y 0.8 (36%) 1.0 (25%) 0.6 (I33%y 0.5 {35%)
- Correlation with present NDP
* cap. cons.= cap. form. 0.51 g.88 9.90 0.57 8,90 0.67
* cap. cons.w @ 1.00 .60 9.98 8.95 1.00 1.60
- gtd NDP growth rate
* cap. cons.= cap. form, 1.9 (5%8) 1.4 (-23%) 1.6 (-42%) 1.4 (13X) 1.7 (-20%) 1.3 (-21%)
* present 3.8 (0%) 1.8 {0%) 2.7 (0% 1.2 (0%) 2.1 (0X) 1.7 (OX)
* cap, cons.s 1.6 (-F%) 1.6 (-12%) 2.5 (-BX) 0.9 {-25%) 1.9 (-9%) 1.5 (-9%)

87 Thpital consumption is besed on historicsl costs taken from enterprise accounts. See also note 5.

B perfod: 1975-1986.

€} the sectors ‘Enterprises' and 'Other' are grouped, becsuse it is assuned that -in contrast to the

sector 'Goverment?- for both sectors gross value added fs calculated by subtracting costs from
revenues.

43 average of yearly growth rates, The yearly growth retes are calculated from CECD-figures using base
yesr wefghts. Caleulation on the basis of cheain indexes wculd have bean preferrable (see Al et ai.,,
19853. The iatter procedure is used in the tables 4 and 5, in which only Butch date are used as a
source.

*) pevistion from present KOP expressed as 8 percentage of present NDP

Figures calculated from OECD, 1989a.

consumption by 19.5%, a fall to 22 years results in a 43.7% increase.
For m:anufacturing in Canada and Australis in 1976, employing a bell
shaped mortality function.produces 20 to 25% lower figures than a

simultaneous exit assumption. These percéntages give a first impression

of the maximum margins of error.
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Table & presents some additional figures for the Netherlands, In
order to Investigate the sensitivity of capltal consumption figures to

a substantial and unliform overestimatlion or underestimation of the

service lives, the presently assumed life times for Ffixed capital
formation by enterprises have been doubled and halved., For example,
assumed life times for machinery and eguipment are at present 18 years;
a doubling or halving implies lifetimes of, respectively, 36 and 9
years. A doubling of all the assumed lifetimes for fixed capital
formation by enterprises, leads to s 30% decrease in capltal consump-
tion, while a halving of these life times effects a 30 % Increase in
capital consumption. Taking R? as a measure, growth rates are hardly
influenced by a doubling or halving of life times; this conclusion holds
also for the standard deviations of the growth rates. For the Nether-
lands, only a& uniform shortening by more than half of the present life

times affects growth rates substantially,

The assumption of such uniform and substantial over- or under-
estimation of service lives must be regarded as extreme cases., Three
reasons can be given. Firstly, if only part of the assumed life times of
capltal formation by enterprises are over- or underestimated, measure-
ment error In total capital censumption is of course concomittantly
smaller. For example, an error of 30% in a component which constitutes
40% of total estimated capital consumption, results in an error of only

12% 4in this total.

Secondly, in most cases the range of possible service lives obtained
by doubling or halving seems rather broad. For example, the range for
machinery and equipment in table 5 is 9 to 36 years. This range is broad
enough to encompass nearly all the service lives presently used by the
OECD~countries to caleulate caplital consumption of machinery and
equipment in all kinds of activities. Probably, the range of error in

gervice lives in a specific activity is much smaller.

Thirdly, in practice errors may counterbalance such that the effect

on aggregated capital consumption more or less cancels out,

Another pessible source of error in applying the PI-method is the
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lack of sufficiently long and reliable time series on fixed capital

formation. If only part of this time serles is really avallable (and

Table 4. the consequences of alternative Life times for capitsl consumption of enterprises and Domestic
Product in the Netheriands, 1969-1988, Tentative figures®) .

Average
1970 1975 1980 1985 1986 1987 19883 1969-1988

1. Caplital consumption as » percentege
of GDP at market prices: enterprises

a. capital cons,.c capitel form, 2.2 .Y 1.8 16.6 V7.6 YWI.T  19.% 7.7
b. life times halved 10.8 1.6 12.0 12.4 12,6 13,8 13.% 11.3
¢. present 7.8 B.A 8.9 9.6 7.6 ¢.B 9.8 8.8
d. life times doubled 4.8 5.3 5.8 5.6 5.7 5.9 6.% 5.6
2. Absolute leveis in terms of prasent NDP
< NP At mp
s, copital cons.= capital form, 85.4 90.4 90.2 92.2 9.0 91,2 897 $0.2
b, life times halved 6.8 97.0 971 7.6 9.4 97.Y 9T 97.2
€. present 160.0 %00.0 t00.0 100.0 100.0 100.0 1300.¢ 100.0
d. {ife times doubled 163.3 03,6 103.7 103.7 103.46 103.6 1103.6 103.6
e. cap. cons.x O 188,5 100.2 109.9  110.7 18,7 1.0 1.0 109.7
- GDP at mp 109.2 110.0 1107 1114 1146 $1911.B 1118 110.5
3. Growth rates
« NOP at mp
a, capital cons.= capital form. 4.9 1.4 1.4 1.3 8.5 1.3 1.3 2.5
b, life times halved 5.9 ~0.6 0.6 2.4 1.7 0.6 3.0 2.3
¢, present 5.4 0.3 0.6 2.6 1.9 0.9 2.8 2.3
d, {ife times doubled 5.8 0.5 0.7 2.5 1.9 1.1 3.0 2.3
2. cap. cons.= O 5.7 -0.2 6.9 2.6 2.0 1.2 3.0 2.4
- GOP Bt mp 5.7  -0.1 8.9 2.6 2.0 1.3 3.0 2.4
Aver. deviation MWex. deviation Correlation Stand. Dev.
from present WDP from present NOP with present Nop
1. KDP growth ratesb’
8. capital cons,= capital form, 0.3 (1%)e)? 2.6 (11657 0,83 2.1 sl
b, life times halved 0.1 (3%) 4.4 (1B% ¢.99 2.0 (3%}
¢, present 0.0 (%) 8.0 {0X) 1.00 2.0 (oW
d. iife times doubled 0.1 {3%) 0.2 (0% 1.60 2.8 (0%
e, cap, cong.=z O 0.2 (%) 0.5 (20% 1.00 1.9 (-&%)
2. GOP growth rates®’ 0.2 (%) 8.4 (1BX) 1.00 1.9 (-6%)

37 Figures catculated on the basis of CBS, 1987, £3S, 1989 and not publicly available figures.
The yearly growth rates are cslculnted on the basis of chein indexes. As & consequence, the
figures in this table are not fully comparables to those in tables ' and 3.
©) peviation from present KDP as a percentage of present HDP.
reliable), measurement errors in capital consumption may occur. Such
measurement errors are not likely to be very large for the most recent
years. Take for example, machinery lasting 20 years on which only
capital formation fipgures of the last 15 years are.available. Assuming
constant capital formation during the past twenty years, lmplies that
the measurement error can only apply to 25% of total capital stock. As a
consequence, a measurement error in the capital formation figures in the
first five years of 30%, results in a measurement error in capital
consumption of 7.5%. In case of annuaily increasihg capital stocks, the

effects are even less, For example, if the yearly growth rate of capital
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formation has been 5%, the effect of such measurement errors in past

capital formation i{s reduced from 7.5% to 5%.

A different way to judge measurement errors in employing the PI-

method iz to compare PIM-figures with business accounts figures that are

based on replacement value. In the Netherlands, business accounts

figures on capital consumption for three large companies have been

compared with the PIM-figures, During the period 1969-1988, the maximum
difference smounts to 308, However, this maximum is only reached in the
years 1969 and 1971, There iz a clear downward trend in the differences

and from 1978 onwards the differences are even smaller than 5%.

S0, on the basis of variods plece of evidence, it can be concluded

that for wvarious parts of capital consumption the maximum margin of

error is roughly 30%. Realizing that a) in most parts the relative

errors may be much smaller, and b) some errors will tend to cancel ocut
in the aggrepgate, 1t is likely that the error in total capital

consumption does not surpass 10%.

Above, it has been made clear that at present capital consumption is
fairly small compared to Domestic Product (for most countries smaller
than 15%}. As & consequence, measurement errors in caplital consumption
of even 30% will only have small consequences for Domestic Product and

its growth rates.

In addition to the relative size of capital consumption and the size

of its measurement errors, the censequences of measurement errors in

capital consumption figures also depend on the way the NDP figures are

used. A substantial measurement errvor which is fairly constant in time
hardly affects the comparison of capital consumption and net domestlc
product figures in successive years. Simllarly, measurement errors of
the same magnitude and direction in the capital consumption figures of
various countries (e.g. a substantial and uniform overestimation of
service lives) does not invalidate the comparison of capital consumption
and Net Domestic Product figures of these countries, So, a comparison of
Net Domestic Product figures over time or between countries need not be

affected by measurement errors in capital consumption figures.
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The implications can best be understood by taking a concrete case
average. Capital consumptlion as a percentage of GDP equals 12.0% in
West-Germany and is equal to 9.8% in the Netherlands (see table 4).
This difference can be decomposed into:

- differences in the relative ilmportance of economic activities (the
economic structure)
- differences in the capital consumption rates per economic activicy.
There are indeed important differences in economic structure between
West-Germany and the Netberlands. For exawple, value added in
Manufacturing as a percentage of total value added squals 18.%% in the
Netberlands and is equal to 32.8% in West-Germany {both in 19853).
However, such differences only partly account for the difference in

capital consumption at the macro-level.

The remaining part must be explained by the sometimes also gulte
substantial differences in capital consumption per economic activity.
For example, capital consumptlon as a percentage of gress value added in
Finance, insurance, real estate and business services equals 11.4% in
the Netherlands and is equal) to 23.7% In West-Germany in 19853. In this
year, capital consumption as a percentage of GDP equals 10.7% in the
Hetherlands and 13.0% in West-Germany. Excluding capital consumption and
gross value added of the activity Finance, would mere than halve the gap
in 1985 (new raties respectively 10.6% and 11,53}, Other examples of
differences in capital consumption rates are Agriculture (1l4.4% and
34.1%) and Mining and quarrying (3.8% and 16.1%). From our peint of
view, these differences are also the most Interesting, because we want
to assess whether such differences are mainly due to measurement errors

or to differences in capital intensity,

The likelyhood of large measurement errors at the activity-level

seems to be small, because capital consumption figures are

- not very sensitive to alternative assumptions on life times and
mortality functions {(maximum exrors of 30%) and

- West-Germany and the Netherlands use rather similar assumptions
(mostly PIM, simultaneous exit versus bell-shaped mortality
functions®’ and not widely diverging life times! e.g. in the
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Netherlands an average life time of 18 years for machinery and
equipment and 15 years in West-Germany)}. As a consequence, estimating
capital consumption for identical capital stocks in West-Germany and
the Netherlands will result in only small differences {smaller than
10%).
The implicatlon of this argument is that the differences must be
explained mailnly by differences in capital Intensity per activity. In
some cases thls may be caused by the employment of different technolo-
gles for identical output {agriculture?). However, in most cases the
absence of homogenelty of output per activity seems to be the more

plausible explanation.??

Qur concluslon is therefore ﬁhat the possibility of measurement
exrrors in capital consumption does not seem to be a sound reason to
distrust a comparison of the NDP's, NNP's or NNI's of West-Germany and
the Netherlands. This lmplies, for example, that, determining the
contributions of West-Germany and the Netherlands to the EC on the basis
of their GNP's Instead of their NNP's, should not be defended by
referring to the peossibility of measurement errors in capital

consumption,

As a practical solution to surmount measurement errors Iin capital

consumption, Maddison is working on standardized estimates of capital

consumption using identical assumptions about service lives, retirement
and depreciatlion patterns, The success of such standardizing depends on
the quality of present capital consumption estimates and the extent to
which ftrue’ capital consumption is indeed similar (‘standard’') in
different countries per type of capital good or per economic activity.
Standardizing is not without dangers., For example, assuming that the
average service life of capital equipment in the Netherlands is equal to
that in Japan, might result in misleading capital consumption figures
fand NDP figures) as well. A more modest approach would be to
standardize only the differences in assumptions considered to be very
unrealistic., A case in point is that a substantial difference between
the average service lives of capital equipment in the Netherlands and
Japan can be considered as realistic, while a similar difference between

those in the Netherlands and Germany 1s judged as very unrealistic,



- 27 -
1t should be noted that, due to lack of homogenelty of the category of
capital goods or of the economic activity in which the capital pgoods are
employed, even substantial differences between the average service
lives in the Netherlands and Germany may be realistic. Howsver, if such
differences are assumed without gond empirical grounding, standardizing

saems appropriate,
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5. The guantitative importance of employing gross instead of net

figures for some alternative concepts

The figures presented in sections 3 and 4 apply to present natiomal
accounting conventions. The differences and correspondance between net
and gross domestic product figures found in these sections, may depend
to a laxge extent on the concepts employed. An apparently minor change
in concepts might change the large degree of correspondance between NDP
and GDP growth rates. The present concepts of capital formation and
capital consumption can be extended In many ways. For example,
expenditure on developing software or on large advertisement campaigns
can be accounted for as intangible assets of enterprises, expenditure by
the government on education could be recorded as human capital formation
and exhaustion of natural resources as capital consumption. In this
section, attention is focused on two alternative accounting procedures:
firstly, accounting for capital consumption on infrastructural works of
the government, and, secondly, accounting for the services of consumer

durables.

According to present conventlons, government assets like dams, dikes,
the Dutch Deltaworks, roads, bridges, satellites, channels and airfields
are not written down. The main leogic behind this convention is that
estimates of capital consumption on these types of assets are highly
arbitrary and that a simple sclutien to clrcumvent this estimation
prablem is to assume that such assets are well.kept. However, the latter
assumption does not seem to hold in many instances, even in the
developed countries. For example, in the Netherlands many experts have
reported on arrears in the maintenance of the sewerage system. From our
point of view, it is important to note that by accounting Ffor capital
consumption on such governments assets, GDPF increases while NDP remains

unchanged.

In table 5, the alternative GDP figures are compared to present NDP
and GDP figures for the Netherlands. The estimates of the extra amount
of capital consumption have been calculated by means of the PI-method,
The figures presented show that the differences between the absolute
figures of GDP and NDP increase by one pexcentage point. For the grbwth
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rates hardly any difference can be obscrved. As a consequence, also the

correlation and standard deviations remain unaffected,.

Table 5. The consequences of alternative concepts on the difference between SOP and K0P figures in
the Netherlands: Recording consumer expenditure on dursbles as capital formation and recording
capital consumption on infrastructure, 1969-1988, Tentstive fipures® },

Average
1970 1975 1980 1985 1986 1987 1988  1969-1588

1. Absolute ilevels in terms of KOP

+ GOP at mp
a. present concepts 109.2 110.0 $10.7 1.4 Ni.4 M8 11,7 18,5
b. 18 + infrastructure 116.2 1112 #12.0  112.8 112, 113.2 . 111,687
¢. 1o + consumer durables 122.9 124.2 125.%  135.6 145.2 125.4  123.4 124.6
2. Growth rates
- GP at mp
n. present concepts 5.7 -0 2.9 2.6 2.0 1.3 3.0 2.4
b. fa + infrastructure 5.7 -0.1 0.9 2.6 2.0 1.3 . 2.48)
c. ta + consumer durables 6.1 1.1 2.0 2.5 1.8 1.0 2.7 3.0
~ MDP At mp 5.6 -0.5 8.5 2.6 2.0 0.8 2.6 2.3
Aver, deviation Max. devietion Correlation Stand. Dev.
from HOP from NP with ¥DP comp, to KDP
1. GOP growth rates
a, present concepts 0.2 (%) 0.4 ¢18X) 1.60 0.1 {-86%)
b. 1a + infrastructure®? 0.2 (8%} 0.4 (20%) 1.00 -0.2 (-12X3
c. 1a + consumer durables 8.7 (33%) 1.8 (79%) 0,89 8.0 {-2X)

%7 Figures calcutated on the basis of £8S, 1973, CBS, 19387, CBS, 1989 and some not-publicly
aveilable figures. In addition, some assumptions about the service lives of consumer dursbles
had to he made. Yearly growth rates calculated on the basis of chain indexes.

b} period: 1969-1987.

The situation is different when the services of consumer durables

are accounted for. Compared to present NDP, the expenditure on consumer
durzbles 1s gquite substantial in many countries: for instance 13.2% in
the Netherlands and 17.3% In the USA {(both in 1985). In our calculations
for the Netherlands, we have assumed that the value of the services of

consumer durables is equal to capital consumption.®’

Table 5 shows that accounting for the services of consumer durables
raises the difference between Gross and Net Domestic Product (Q capital
consumption) from 10.5% to 20.2% in terms of NDP, Similarly, the
difference between both growth rates increases from 0.2% to 0.6%; the
maximum deviation increases from 0.4 to 1.5 percentage points (from 18
to 79% of NDP's average growth rate). So, the accuracy of GDP growth
rates as proxles of NDP growth rates decreases substantially by

employing this alternative accounting procedure. Nevertheless, the
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correlation between GDP and NDP growth rates remains high and the
standard deviations are of the same magnitude. In this respect, GDP

growth rates are rather similar to NDP growth rates.

The increased importance of capital consumption due to accounting
for the services of consumer durables also has implications for the
consequences of measurement errors in capital congumption on GDP and
NDP. The figures on the absolute levels of GDP in table 5 show that
capital consumption by households 1s larger than that of enterprises
and the government, The result is that GDP becomes even more vulnerable

to measurement errers in capital consumption than NDP.
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10, Gonclusions

For most purposes, net figures on Domestic Product, National Product
and National Income are to be preferred, hecause capital consumption
should be accounted for as costs involved in generating product and
income. For example, in economic policy it does not make sense to aim
at maximizing gross value added since this can in faect imply that a

specific catepgory of cost {l.e. capltal consumption) is maximized,

Since capital consumption figures are deemed quite unreliable, it is
commonly concluded that gross figures are to be preferred. We reject

this implication for the following reasons:

Firstly, since the objective of national accounting is te arrive at
reliable net fipures, gross fipures are only one of the possible
estimates of net figures. For example, for short term indicatoxs even
assuming a constant growth rate of capital consumption might yield a

better estimate of net growth.

Secondly, it is rather peculiar to note that all calculatiens made by
national accountants in constructing net domestic product and income
figures are accepted by the users, except the capltal consumption esti-
mates, For example, flgures on own-account production, imputations for
owner-occupied dwellings, etc. are commonly teken at face-value. In
addition, attention is seldomly paid to differences in general estima-
tion procedures ameng countries, even though these differences may be

also gquite substantial.

Thirdly, the consequences of measurement errors In capital consump-
tion figures can be minor for various reasons. For example, when measu-
rement errors are falrly stable, this does not affect comparisons over
time. Another case in point are measurement errors which eancel ocut, se
that the measurement error in total capital consumptlon can be gquite low

despite large measurement errors at & lower level of aggregation.

Fourthly, not only net but also gross figures depend on estimates of

capital consumption. It is often overlooked that pgovermment's gross
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value added is -by convention- calculated as the sum of costs like wages
and capital consumption. Although NDP figures depend on estimates of
capital consumption to a much larger extent than GDPF figures, this
changes if capital consumption of consumer durables is also accounted

for.

Finally, it must be vemarked that National Accountants should have
taken the reliability of estimates into account in devising concepts;
this applies to ’'imputations’ like own-account production as well as to
capital consumption. Rejecting the concepts of Net Domestie Product and
National Income on the grounds that capital consumption cannot be
estimated accurately, implies that capital formation and capital
consumption must be formulated alternatively. Three options deserve
attention:

- no caplital formation is recorded at all (instead of capital formation
either intermediate or final consumption must be recorded)

- capital consumption is equal to capital formation

- capital consumption is zero (on the assumption that capital stock is
kept in good condition).

The concept of GPP does not coincide with either one of these coptions.

In fact, GDP is an ambipuous concept, since on the one hand it accepts

capital consumption figures for the government while on the other hand

it rejects the capital consumption figures for enterprises.

From a moxre practical point of view, one question remains: what
difference does it make when gross figures are employed instead of net

ones?

For six OECD-countries {United States, United Kingdom, West-Germany,
Japan, Sweden and the Netherlands), gross and net national accounting
figures have been presented during the perlod 1975-1987. Some of the
results were!

- comparing pations on the basils of either GDP/capita or NDP/capita may
lead to relative differences up to € 8. In worldwide comparisons, even
differences of 20% occur. Differences of a similar magnitude may
result when using GNP instead of NNP in determining the contributions

of countries to international organizations iike the EC,
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- growth rates of GDF are substantiallly higher than those of NDP,

varying between 0.1 and 0.3 percentage points. In terms of NDP's
average growth rates, the range is between 5 and 1i%. The maximum
differences between GDP and NDP vary between 0.4 and 1.0 % percentage
points (between 25 and 40% of NDP’'s average growth rates). Such
differences are of substantial lmportance for ecenomic policy.

- for modelling purposes, 1t Ls the co-variation which matters. The
coefficients of determination between net and gross growth rates for
the six countries are very high (between R*=0.95 and 1.00). So,
choosing GDP instead of NDP growth rates (or vice versa) hardly
affects the fit of an econometric model.

- the standard deviation of NDP growth rates is structurally higher than
that of GDP growth rates: the business cycle is up to 25 % more
volatile than is sugpested by GDP.
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Taking pross growth rates assumes identlcal growth rates for GDP and
capital consumption instead of separately estimated National Accounts
capital consumption growth rates. This means that a bold assumption
about the relatlonship between gross value added and capital
consumption is preferred to estimates based on, say, accumulated
capital formation figures and estimated life times. If the life times
used are somewhat outdated, the choice 1s between a bold assumption
about gross value added and capltal consumption on the one hand and a
bold assumption about accumulated capital formation and capital
consumption on the other., To me, the latter assumption is clearly
preferable, because -in contrast to accumulated capital formation and
capital consumption- only indirect relatlonships exist between gross
value added and capital consumption. Only if Natlonal Accounts
capital eonsumption figures are considered to be extremely
unreliable, the bold assumption implied in preferring gross to net
growth rates may be acceptable.

Filgures learn that for most countries, in using the absolute figures
the difference between Domestic Produet and Natlonal Income figures
{both at market prices or factor costs) 1s usually negligable., For
example, for our six OECD-countries during 1975-1987 the difference
between GDP and GNI, both at market prices, is always less than 2%. A
rare exception to this ’'stylized fact’ can be found in Luxemburg
where the difference between GDP and GNI amounts to, e.g., 35% of GDP
in 1987. An implication of this stylized fact is that comparing Gross
and Net National Income figures will usually yield results of the
similar/same magnitude and direction as comparing Gross and Net
Domestic Product figures. For example, when the difference between
GD? and NDP is 10% of GDP, the difference between GNI and NNI will
also be -approximately- 10%. If the GDP growth rate is 2 % and the
NDP growth rate is 3%, the difference between the growth rates of GNI
and NNI will in general also be -approximately- 1% (e.g. GNI is equal
te 3% and NNI is 4%).

In order to avoid misunderstanding, it might be added that -unlike
the absolute figures of GDP and GNI- the pgrowth rates of GDP and GNI
can differ substantially. This is due to the fact that the difference
between Domestic Product and National Income is a net item (net
primary income received from abroad), which is therefore relatively
very volatile. For exawple, a change In net primary income received
from abroad of 100% is no rare exception. A 100% change in an item
which is only 2% of the total, affects the total approximately 2%,
This is very substantial compared to the annual growth rates of most
countries.

Investigating the consequences of empleoying GDP instead of NDP gives
somewhat different results for comparing at market prices than at
factor costs does. For our six OUECD-countries in the peried 1975-
1987, GDP at market prices exceeds GDP at factor costs by -roughly-
10%, Therefore, capital consumption as a percentage of GDP at market
prices is somewhat lower than at factor costs, i.e the relative
difference between Gross and Net Domestie Preduct is at factor cbsts
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somewhat larger. Similarly, the growth rate of NDP at factor cests is
alse somewhat more affected by the growth rate of capital consump-
tion, With these two minor medifications in mind, only Gross and Net
Domestic Product figures at market prices need to be discussed,
because the results obtalned {the differences between absolute
figures and between growth rates for gross and net Domestic Product)
apply also -to a somewhat incressed extent- te the comparison at
factor costs. An analogous argument on market prices versus factor
costs holds probably also at the more disaggregated level of sectors
and economle activities.

The standard deviation of the deviations from the trend in the
absolute filgures 1s also often used as an indicator of volatilicy
(see, e.g., Balke and Gordon, 1989). The precise content of this
indicator is up to much cholce, because it depends upon the way the
trend is calculated (regression-curve, moving averages, 'sketching by
hand’, ete,) and the perlod considered (including or excluding an
excentric starting year might result into significant differences).
For these reasons, and because the purpose of this paper is not a
study of variocus measures of wvelatility, calculations have been
restricted to the standard deviations of the growth rates.

In the National Income and Product Accounts of the United States
{United States Department of Commerce/BEA, 1986, e.g. Table 1.15},
capital consumption according to the National Accounts {*Capltal
consumption sllowances with capltal consumption adjustment’) as well
as Its difference with capital consumption as recorded in the
business accounts (’Capital consumption adjustment') are presented.
This capital consumption adjustment is In general smaller than 10%,
The explanation for this relatively small difference might be that
there are two opposing forces: valuation at historical costs tends to
make capital consumption in business accounts smaller than in the
national accounts, while govermment policy to stimulate capital
formation by taxing on the basls of unrealistically high mortality
rates has usually a countervailing effect.

Employing bell-shaped mortality functions or the assumption of simul-
taneous exit does not lead to large differences (OECD, 1%89b, para
6). In addition, since bell-shaped mortality functions result in
lower estimates of capital consumptlon, employing bell-shaped
mortality functions for the Netherlands as well, would only increase
the difference between both capital consumption/GDP ratlos,

This explanation could be tested by comparing capital consumption and
capital stock figures for the Netherlands and West-Germany for
various types of capital goods at the most disaggregate activity-
level, More precise statements are only possible with extensive case-
studies at hand. However, the latter type of studies are difficulc
due to the lack of sufficiently detailed data on capital stock and
capital consumption for both countries.

The value of the services of consumer durables could also be esti-
mated as the sum of capital consumption and some opportunity cest for
the amount of capital imvested. However, the comparison between gross
and net would have resulted in more or less the same results,
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Flexibllity in the system of Wational Accounts, Van Eck, R.,

C.N. Gorter and E.K. van Tuinen {1983).

This paper sets out some of the main ideas of what gradually developed
inte the Dutch view on the fourth revision of the SNA. In particular
it focuses on the validity and even deslrability of the inclusion of a
number of carefully chosen alrernative definitions in the "Blue Book”,
and the organization of a flexible system starting from & core that is
easier to understand than the 1968 SHa.

The unobserved economy and the National Accountz in the Netherlands,
a sensltivity analysis, Broesterhuizen, G.A.A.M, 983). |

This paper studies the influence of fraud on macro-economic
statistics, especially GDP. The term "fraud" is used as meaning
unreporting or underreporting income (e.pg. to the tax authorities).
The conclusion of the analysis of growth figures is that a bias in the
growth of GDP of more than 0.5% is very unlikely,

Secondary activitles and the National Aecounts: Aspects of the Dutch
measurement practice and its effects on the unofficial economy,

Van Eck, R. (1885).

In the process of estimating national product and other variables in
the National Accounts a number of methods is used to obtain initial
estimates for each economic activity, These methods are described and
for each method various possibilities for distortion are considered.

Comparabllity of in nt»outgut tables in time, Al, P.G. and
G.A.A.HM. Broesterhuizen (1985).

It is argued that the comparability in time of statistics, and inﬁut-
output tables in parcicular, can be filled in in various ways. The
way in which it is filled depends on the structure and object of the
statistics concerned. In this respect it is important to differentiate
between coordinated input-output tables, in which ﬁroups of units
{industries) are divided inte rows and columns, and analytical input-
out ug Eables, in which the rows and colunms refer to homogensous
activities.

The use of chain indlces for defla:ing the National Accounts, Al,
P.G., B.M, Balk, §. de Boer and G,P. den Bakker (1985).

This paper is devoted to the groblem of deflatin§ National Acecounts and
input-output tables. This problem is approached Irom the theoretical

as well as from the practical side. Although the theoretical argument
favors the use of chained Vartia-I indices, the current practice of
campilating National Accounts restricts to using chained Paasche and
Lasgeyres ndices. Various possible objections fo the use of chained
indices are discussed and rejected.

Revision of the system of Hational Accounts: the case for
flaxibilivy, Van Bochove, C€.A. and H.K, van Tuinen (1985).
It is argued that the structure of the SNA should be made more
flexible. This can be achieved by means of a system of a general
gurpose core supplemented with special modules, This core is a fully
1ed§ed, detailed system of National Accounts with a greater
institutional content than the Eresent SNA and a more elaborate
descrigtion of the econom{ at the meso-level. The modules are more
analytic and reflect speclal purposes and specific theoretical views.
It is argued that future revisions will congcentrate on the modules and
that the core is more durable than systems like present SHA.

Integration of input-output tables and sector amccounts; a possible
solution, Van den Bos, C. (1983},

The establishment-enterprise problem is tackled by taking the institu-
tional sectors to which the establishments belong into account during
the construction of input-ocutrput tables, The extra burden on the
construction of input-output tables resuleting from this apgroacb is
examined for the Duteh situation, An adapted sectoring of institu-
tional units is proposed for the construction of input-cutput tables.



