E3'8

3

Chapter 20: Capital services and the national accounts

A. Introduction

20.1 This chapter differs in content and style from those describing the
accounts of the SNA. Its aim is to show how a link can be made between the
value of assets used in production and the gross operating surplus generated.
This link has been elaborated over a period of about fifty years in a body of
knowledge described as the theory of capital services. However, it is only
fairly recently that a few statistical offices have incorporated the ideas from
the theory into the measurement of stocks of those assets used in production.
Because there is evidence that this approach leads to improved measures of
capital stock, it is proposed that, for those offices interested, a table
supplementary to the standard accounts could be prepared to display the
implicit services provided by non-financial assets. The contribution of labour
input to production is recognized in compensation of employees. By also
associating estimates of capital services with the standard breakdown of
value added, the contributions of both labour and capital to production can be
portrayed in a form ready for use in the analysis of productivity in a way

entirely consistent with the accounts of the SNA.

20.2 The rest of the introduction gives a very general overview of the ideas
involved in linking capital services with national accounts. Section B shows
how the measurement of capital stock can be aligned with the notion of the
efficiency of an asset as well as its price. This is followed by section C

showing how to identify flows of capital services within existing entries in the
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accounts. Section D shows how consideration of the basic link between asset
value and contribution to operating surplus can be exploited to determine the
appropriate way to account for costs associated with acquiring and disposing
of assets and to place a value on assets where limited market price
information is available. Finally, section E discusses a possible format for a

supplementary table.

1. The basic ideas of capital services

20.3 Non-financial assets give rise to benefits either from being used in
production or simply from being held over a period of time. This chapter
concerns those non-financial assets that contribute to production and how
this contribution is recorded in the accounts. The assets concerned are fixed
assets, Inventories, natural resources and those contracts. leases and licences
used in production. Valuables give rise to benefits derived from holding them
as stores of value rather than using them and so are not covered by this

chapter.

20.4 Assets appear on the balance sheet of their economic owner and the
changes in value between one balance sheet and the next have to be
identified and included in the appropriate account. Changes in the value of
assets due to changes in absolute or relative prices appear in the revaluation
account. Changes due to unexpected events not reflected in transactions
appear in the other changes in the volume of assets account. Every other
change in value is treated as a transaction and must be recorded elsewhere
in the SNA. If the user of the asset is not the legal owner, two sets of

transactions are recorded, those giving rise to payments between the user
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and the owner and those that show the user receiving the benefits of using
the asset. These latter are recorded as internal to the user. If the legal owner
of the asset is also the user of the asset, only the internal transactions are

recorded.

20.5 Assets used in production have to be paid for but the payment is not
deducted from the value of production in the period the asset is acquired but
is spread over the whole of the period the asset is in use in production. For
fixed assets, this gradual payment for an asset is recorded as consumption of
fixed capital, which is the decline in the value of the asset due to its use in
production. However, assets are not just a charge on production, they also
contribute to the profitability of an enterprise by being the source of
operating surplus. It has long been commonplace to recognize that operating
surplus is the return to capital used in production but an articulation of how
this surplus is generated and how it relates to the value of an asset and the
way in which this value changes during a period has not previously been
included in the SNA. As noted, this articulation is known as the theory of
capital services. This terminology sits a bit uncomfortably with national
accountants since the services referred to are not the outputs of production in
the way that transportation or education services, for example, are.
Nevertheless, the terminology is well established and should not in itself give
rise to problems as long as it is remembered that capital services are not
produced services. Alternatively, capital services can be thought of as simply
the term for the way in which the changes in the value of assets used in

production are captured in the production account and the balance sheet.

20.6 Much of the impetus for identifying the entries associated with capital
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services in the national accounts has come from those interested in the
analytical uses that can be made of the information, especially for
productivity studies. Because much of this work has been undertaken by
researchers, it is perhaps inevitable that the rationale and reasoning behind
the proposals should have been expressed in a rather academic manner, in
particular making extensive use of sometimes rather complex algebra. This
chapter takes a different approach. It aims to show that, rather than
introducing a new concept into the SNA, capital services can, in theory, be
identified within the existing accounts. Further, recognizing this can lead to
improvements in the estimates of consumption of fixed capital, which are
currently required in the production accounts, and of the values of capital
stock, which are required in the balance sheets. The derivation of
information analytically useful for productivity studies can thus be seen as a
by-product of improved national accounts compilation practices and not an
additional exercise. The explanation is done in terms of highly simplified
numerical examples but still aims to demonstrate the connection between the
concepts referred to in studies referring to capital services and the national
accounts approach to the valuation of capital and the derivation of stock

levels.

20.7 The explanation given here is to some extent superficial since it is
intended to give an overview of the concepts and indicate in general terms
why the theory of capital services is relevant to national accountants. For a
deeper understanding of the subject, reference should be made to the two
OECD manuals on the subject, Measuring Capital and Measuring
Productivity and some of the practical and theoretical work referenced in

those manuals.
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B. Valuing capital stock

20.8 Estimating the value of capital stock is not a straightforward process.
Whereas it is possible to measure all new capital formation undertaken in a
year directly and simply aggregate it, estimating the total value of a stock of
assets, even of the same basic type, but with differing characteristics and of
different ages, is not simple. In theory, if there were perfect second-hand
markets for assets of every specification, these observed prices could be used
to revalue each asset at the prices prevailing in a given year, but in practice,
this sort of information is very seldom available. Thus measures of capital
stock must be derived indirectly and this is conventionally done by making
assumptions about how the price of an asset declines over time and
incorporating this in a model based on the perpetual inventory model (PIM).
Basically the PIM writes down the value of all assets existing at the
beginning of the year in question by the reduction in their value during the
year, eliminates those assets that reach the end of their useful lives in the
year and adds the written-down value of assets acquired during the year.
This routine is so well established that it is possible to overlook the
assumptions it rests on but it is an investigation of these assumptions that

reveals the dual benefits of deriving capital service values.

20.9 In the absence of observable prices, the value of an asset may be
determined by the present value of its future earnings. Economic theory
states that in a well functioning market (suitably defined) even when prices
are observable, this identity will hold also. There are thus two sorts of

questions that may be posed about the value of an asset; (i) how much would
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it fetch if sold, and (ii) how much will it contribute to production over its
useful life. The first of these is the traditional question asked by national
accountants; the second is basic to studies of productivity. However, these

two questions are not independent.

1. Knowing the contribution to production

20.10 Suppose an asset will add values of 100, 80, 60, 40 and 20 to production
over the next five years. For simplicity assume all products have the same
prices and there is no inflation. Assume, further, that the real rate of interest

is five per cent per annum for all five years.

20.11 The value of the asset in all five years can be derived using present
value techniques as shown in table 20.1. (For simplicity, in this and all the
following examples, the values shown are values at the start of the year so
that, when discounting, the factor for the whole year is used. This
simplification is made only to facilitate exposition; in practice mid-year
figures should be used. It should also be noted that the figures in the tables
are rounded and therefore may appear not to add exactly. However, a reader
who follows the examples in a spreadsheet will achieve exactly the figures

shown.)

20.12 The addition to the value of the asset in year 1 from the expected
earnings of 80 in year 2 is 76, that is 80 divided by 1.05. (Alternatively, the
addition to the value of the asset in year 1 can be viewed as 80 times a
discount factor of 0.9524, the reciprocal of 1.05) The addition to the value
of the asset in year 2 from earnings in year 3 is 57 (60 divided by 1.05) and in
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year 1 is 54 (57 divided by 1.05) and so on. When the value of 100 for the
earnings in the first year is added to 76, the value of the second year’s
earnings in the first year, and to 54, the value of the third year’s earnings in
the first year and to 35 and 16, representing the value of the earnings in
years 4 and 5 in the first year, a value of the asset in year 1 of 282 is derived.
When the table is complete, the value of the asset in each of the five years is
seen to be 282, 191, 116, 59 and 20.

20.13 The decline in value of the asset from year to year can be calculated by
deducting each succeeding year’s value from the value of the present year.
Thus a series of 91, 74, 57, 39 and 20 is derived, a series that sums to 282, the
original value of the asset. If the decline in value of the asset (91 in the first
year) is deducted from the contribution to production (100 in the first year),
the value of income generated in a year results (9 for the first year). To see
that this item represents income, consider that the sum of the elements in
the first column for years 2 to 5 together (182) represents the value of the
same capital stock existing in year 2 but valued in the first year. This value
of 182 increases by 9 to 191 between year 1 and year 2. This amount satisfies
the criterion for income that it is the amount that the owner of the capital

can spend and still be as well off at the end of the period as at the beginning.

Table 20.1:Example of deriving the value of capital stock from knowledge of

its contribution to production
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Discount rate 5%

H51= 5%

20.14 Over the five-year period, the value of income is equal to the difference
between the sum of the diagonal elements (300) less the amount of the
decline in value (282), or to put it another way, there is an identity between
the value of income the asset yields and the discounting inherent in

establishing its current value.

2. Knowing the value at any time

20.15 Now suppose nothing is known about the contribution of the asset to
production but the decline in the value of the asset over the five years, due to
ageing, is known. If this is postulated in terms of a value index relative to the
preceding year’s value, and the initial value is known to be 282, then the
entries in table 20.2 can be calculated. By design, a value series consistent
with the figures in table 20.1 is assumed. Applying the decline in value of
0.68 to the initial value of 282 gives a value of 191 for year 2; applying the
value decline of 0.61 to 191 gives 116 for year 3 and so on. (Alternatively a

time series of values could be postulated and applied to the initial value.)

Year 1 Year2 Year3 Year4 Year5| Sum of 5 years 4EH  24EH  34EH  44EH  54EH SERI DA R

Contribution to asset value LT OBAEDULLED B
from earnings in : y .

Year 1 F 100 ,%E{lﬂﬁfgﬁaf\@ﬁ@\ ~ 100

Year 2 76 <4+—80

Year 3 54 <4—57 <+—60 2 H 76 <+—80

Year 4 35 36 38 40 34 H 54 «+—57 +—60

Year 5 16 17 18 19 20 44 H 35 36 38 40
Value in year V282 —191 116 59 20 54 H 16 17 18 19 20
Value index (year on year) 1.00 0.68 0.61 0.51 0.34 ZAEDE Y282 —191 116 59 20
Decline in value 1 91 74 57 39 20 282 ffEFE R (RiTE ) 1.00 /068 061 051  0.34
Income 9 6 3 1 0 18 HEDET 91 74 57 39 20 282

! —l 9 6 3 1 0 18
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From this the declines in value of the asset from year to year can be deduced

and seen to be identical with those in table 20.1.

Table 20.2:Example of deriving the value of capital stock from knowledge of

ZEBDND,

#20.2: fliEDIETRLP>TNEbDE LTEARR by 7 OMEZEHT 5

its decline in price il
FI51E 5%
A=
Discount rate 5% ‘ \ 1983  2fFH 3%H 4FH HFH S D EEr
Year 1 Year2 Year3 Year4 Year 5| Sum of 5 years %Tﬂ%\ﬁz@&ﬁ# 5
Contribution to asset value B PEMAE ~DE R
from earnings in : 1FH 100
Year 1 100 24 H 76 80
Year 2 76 80 3tEH 54 57 60
zearg i’z ?(; i’z : ‘1“; —as 54 H 16 17 18 4—119 “—420
ear 4 ] |
Value in year 282 T191 1116 59 T20 %’igﬁﬁﬁl 282 Tlgl 1116 59 20
Value index (year on year) 1.00 \ 0.68\ 0.61 0.51 0.34 fiifcfrd (R 1.00 0.68 0.61 0.51 0.34
Decline in value 91 74 57 39 20 282 RAEDET 91 74 57 39 20 282
Income 9 6 3 1 0 18 Bk 9 6 3 1 0 18
20.16 In general this is as far as the PIM goes. Its twofold purpose is to | 20.16 —&HJIZ, AIE TiR_7=& 2 AFTlE, PIMCTEEIN 5, PIMO >

calculate asset values for the balance sheet and the figures for consumption
of fixed capital and these requirements are satisfied at this point. But it is in
fact possible to go further. The contribution of the asset to production in the
final year (20) is the same as the final year’s value. If this is discounted by
five per cent, the addition to the value of the asset at the start of year 4 is
determined to be 19. Given the value of the asset at the start of year 4 is 59,
there must be a figure of 40 contributed to production in that year. Extending
this, for year 3 the value of 116 must consist of 18 representing the
contribution to production in year 5 of 20 discounted twice, 38 representing

the value contributed to production in year 4 of 40 discounted once and so by
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residual the value contributed to production in year 3 must be 60. In this way
all the top, triangular, part of the table can be completed and the values of

the amounts of income in a year be derived just as in table 20.1.

3. Age-efficiency and age-price profiles

20.17 Although tables 20.1 and 20.2 start from different assumptions, exactly
the same complete table results even though they are filled in a different
order in the two cases. Table 20.1 starts from assumptions about the
declining contribution to production and derives stock values and the decline
in value each year. Table 20.2 starts from assumptions about the decline in
value of the stock and derives the contribution to production and the decline
in value each year. Both techniques give values of stocks to include in the
balance sheets and figures of consumption of fixed capital. The assumptions
made in the two cases must be consistent. In fact it can be shown that every
pattern of decline in the contribution of an asset to production (usually called
the age-efficiency profile) corresponds to one and only one pattern of decline

in prices (usually called the age-price profile).

20.18 Given this, it would seem possible to take the information in a set of
PIM assumptions and simply derive the contributions to production from
these. While it is possible to do this, it is generally held to be preferable to
start again by postulating a set of age-efficiency profiles. The reason for this
can be illustrated by table 20.3.

Table 20.3:Table 20.2 with a slightly different pattern of price decline

3 BRI LRI 70 T 7 AV

20.17 #20.1B L UOR2021FE R DBWENDIE DN, TNENDEGE THIE
ZRATDHIEFITE LD LOD, Fo7 FMUMREORIZRD, #£20.11%, £E
~OEBROE TIZET 20E TIHE Y BHFED A kv 7 iifEds L O OAfifE O
TaEHT 5, £20.2032 by 7 OMEAR TICET 2RETIHED | FHEOE
PE~DOHEBERE L OZ OMMEOIR T 28T 2, EHLDFETEH, BffkE b
IZEF RS D A by 7 OffffEds L OEEEARBFEOBIE T HN 5, LA ED =D
Dy — R BEEHIIRE D E R T IUT T B 72, FERE, APEICKTT 2 ERED
HRDIR T & — 2 (i, REEZi=ME 7" 1 7 7 A /lage-efficiency profile &
W) TR A R DR B D, KT — DX DO T R Z —
GE% . FREHIERE ~ 0 7 7 A /lage-price profile & VD) BKFNT D Z & &R
T ENTE D,

20.18 ZoOZ EEBETIUL, PIMOREICKIT DIFHEZ AW T, EE~DE
MREHICEN TE S, 29T A2 ZENARTHHIEH HITH L, RlnrghsmE
Ia7rAVERREE LTEEEZEH LTIl IR E L E S
%, TOEMIX, £20.3THRES LD,
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Discount rate 5%
Year1 Year2 Year3 Year4 Year5b

Sum of 5 years

Contribution to asset value
from earnings in :

Year 1 0

Year 2 96 01

Year 3 75 79 83

Year 4 24 26 27 28

Year 5 6 6 6 7 7 §
Value in year 282 211 116 35 7
Value index (year on year) 1.00 0.75 0.55 0.30 0.20
Decline in value <70 95 81 28 T— 282
Income 10 6 2 0 0 18

20.19 Table 20.3 again starts from a series of relative price changes as in
table 20.2 but these changes are somewhat different. Instead of a series of
1.00, 0.68, 0.61, 0.51 and 0.34, a series of 1.00, 0.75, 0.55, 0.30 and 0.20 is
taken. These changes underestimate the rate of decline in value in the second
year and assume a faster rate of decline in later years. At first sight they do
not seem unreasonable. However, the effect on the contribution to production
is considerable and the resulting series of 80, 101, 83, 28 and 7 is quite
implausible. What sort of asset would be over twenty per cent more efficient
in its second year than in its first and still more efficient in the third year
than in the first before declining quickly thereafter? Yet this pattern of flows
is still consistent with an initial value of 282, as in table 20.2 and with

cumulative declines in value adding to this amount over five years.

20.20 These are the reasons why it is argued that making assumptions about
efficiency decline is likely to lead to superior results for the value of stocks,

their decline in value and the income they generate than making

E|513 5%
5% H

4EE 24FH 3%HA  4%H SR DA

LUF OFEDILEN B
& FEAM fE~DE 1k

14 H

24FH

3F-H

44 H

5% H
EAE DRE 116 35 7
fifEfes  (AiEEL) 0.55 0.30
fEEOIET 0 95 81 28 TT— 282
Bikss 10 6 2 0 0 18
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T OEAITFR20.2 L 1T 7> T b, 1.00, 0.68. 0.61., 0.51, 0.34¢&
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assumptions about the rate of price decline. As a further example of why this
may also be easier, consider the case of an asset that contributes the same to
production, let us say 100, for each of five years and then stops dead, like a
light bulb. It is easy to postulate a constant age-efficiency profile but the
corresponding age-price profile is much less intuitively obvious and varies

according to the discount factor applied.

20.21 However, while there are good reasons for using age-efficiency profiles
as the starting point, where actual information is available on age-price
profiles, even partial information, it should be confirmed that the selected

ageefficiency profile is consistent with the observed age-price movements.

4. The special case of geometrically declining profiles

20.22 A number of patterns can be postulated for either the age-price or
age-efficiency profile. These include straight line depreciation and various
non-linear forms discussed in Measuring Capital. One of particular interest
is that where the price declines geometrically, that is each year the price
(when adjusted for inflation) is a fixed proportion, f, of the year before.
Because such a series converges to, but never actually reaches, zero, it is
difficult to portray it in a table such as those shown above but the interesting

characteristic can be derived by means of a little very simple algebra.

20.23 It can be seen from the tables above that the value of an asset at the
start of any year, Vt, is equal to the capital services to be rendered in that

year, a, plus a discount factor, d, times the value of the asset at the start of

THHLHBITHONTEHIHZZET L 5, SHEMOBHET, LRI L TEF
AT, 72&2E, 1000HBRE L, TO®RIBRENTHmL 2D & 57, EERO
O BRBREIZOWTER L 5, ~EDORMHIZNRET v 7 7 A NV AZRRIZT D Z
CIIHTH 225 RIS T DA 7 0 7 7 A /WX EEAY 22 B R ME DN 3 5 20
(22 L R mafies 7 0 7 7 A W39 2 FI5 1R 128 C TR 5,

2021 L22L, 2O Loz, AL LTRIBHISEET 17 7 A VA FEHT
D2 LTI YRR & 503, BB 7 1 7 7 A DUV TEEEDOIE A
HRNZ T HEE A ATRE TH 255G 1E BIR SNSRI 1 7 7 4 L HEL
R INT RIS OB X L BEG2 S DO TH D0 BT & Th D,

4. ZHEHEIOIIETT B0 7 7 A4 VORERRG]

20.22 REERAUME 7 1 7 7 A MOV TH, RIBIIRE T 1 7 7 A Mizon
T, ZLONRE =V ERHRETHIENTE D, TOPIIE, —EFEOWAME
HEITH HDe, [BAOHIE] (Measuring Capital) Tk ~<7-4k & 72 T
DRE = EEND, FRCHBREOSZ — 2 OO DI kS 535 I
KTFT+2%6. 2£0, BF, itk (17 LIk L TREIRZH D) BRI
FEOMiED—EHEGITHLLAETH DL, ZOX D E, ikERFITE =12
WT B0, EBIZIZ P a3 o 20T, BIORLEL S REFETERTLHZ L
IR TH D, LoL, ORI, IER IS 2R EE D LiE-> 8
H4oZ ENTED,

20.23 EORNMNS, [EEEOENIRT 2 HHEHEOMMEVIL., T DEDMIZ
it XN HEARY — b Rall, EIG| K Fd &2 BUEDEY O G EMBEV w I 7= b
DERLIELDIZELY, LEN-T, ROX I 5D,
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the next year, Vt+1. Thus

Vt=a +d Vt+1.

In the case where Vt+1 =f Vt, Vt = a/(1-df).

By analogy, if the value of the capital services rendered by the asset in year
t=11is b, Vt+1 = b/(1-df). But since Vt+1 =fVt, it follows that b must be equal to
af. Thus we have the case that the shape of the age-price profile and the

shape of the age-efficiency profile are exactly the same.

20.24

corresponding to one age-efficiency profile, so it follows that the geometrically

As noted above, there is one and only one age-price profile
declining profile is the only profile that is the same for both the decline in
price and in efficiency. One consequence is that figures for capital stock
adjusted for the decline in value are equal to those for capital stock adjusted
for the decline in efficiency. This property adds to the reasons that can be

advanced for choosing this profile to determine the value of capital stock.

5. Practical considerations

20.25 As noted at the outset of this section, there are many simplifications
built into the examples presented, made in order to facilitate the explanation
of the basic theory behind the idea of capital services to those new to the idea.
Measuring Capital should be consulted for a more rigorous discussion and for

considerations such as the rationale for choosing one age-price (or

Vi=a +d Vit

ik 2355
Vit =f Vt

HEHIAR FT 2 2 L 2 EL TNDHD T,
ThorNH, Vi=al(l-df) 23MM56hdZ &k s,
TOZENSHEHE L T, YEEEMNME t=1 ITBW TR L ZBEAY— 1 X 01
fExbETHE, Ven=b/(1-dD 7%, LL. Ve =fViZ2D T, bifafll%
LW, L7 T, RREHUIRE 7 1 7 7 4 L O L R EE T 7 7 A LD
BN EL RICIZRDGERHLHZ LI D,

20.24 ERITRRIZ LI, —2OREHINFRMET v 7 7 A Wi, Ziu
T HME— DRI 7 2 7 7 A VR H D, DT, IR T 57
07 7 A AT A & NRED THROmGIZH L TCEHELLEA SN LIME—D T 1
T7ANTHD, TOLIURET D EIZE>THLNDOESDIFREE, i
EDOTHIZOWTHTHEINTZEARR by 7 OFUED | ZhHFEMEDOIR T OV TR
ENTEBRA Ny 7 OFMBEELLRDHZETHDH, ZOMEIZ, BERA Ny
DMEZIRET 72004 3% 7 1 7 7 A V@R IRT DA IR L 722 5,
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20.25 A7 arOfOIZERRcXL T, T TRARLEAIL, BERY—E
ADHZZFTOEKRIZH DEAH R EZILE TSN LT < @T 572012, 3F
WIS NI b D TH D, £ ORI (F 723 IsrzRM) 7 rn > 7
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age-efficiency) profile rather than another, how to estimate life lengths and

retirement patterns of assets and the role of expectations in the calculations.

20.26 The manual also discusses the fact that the return to capital must be
sufficient to cover taxes levied on the asset in question, a point that is ignored

here also in the name of simplification.

20.27 To be precise, a distinction is made between the interest or discount
rate, r, usually assumed to be five per cent in this chapter, and the discount
factor which is the reciprocal of (1+ r). When r is 5 percent, the discount
factor is 95.24 per cent. When the discount factor is 95.0 per cent, the

discount rate is 5.26 per cent.

(Measuring Capital) \ZFEiR STV 5, KV EEREGROBSEELSHM L TR
LV,

20.26 [EAOHE] TiX, BAOINLEIT, UEEEICHRINDFiE b 3—7
DD A5370 b O TRIFIIER BV S OW T HiEiwm L TV D28, 2O mIIZD
WTH, REORIL SN FHICB W TIER L TV 5,

20.27 EfEIZIE, FIT-E7203E5 1 Fr . A+ 0O TH DEG KT & IX X5
END, AFETIE, B EBIR rlI585—% 2 FThH0H, BIFIKFIE., 95.24
N=tr FE75, EBIKF295.03—k > b ThiUE, #5RL5.26 /—t
Y hERD,

C. Interpreting the flows

20.28 The tables above generate three time series of particular interest. One
is the contribution to production of an asset over time, one is the decline in
the value of the asset and one is the income generated by the asset. Obviously
the middle term corresponds to consumption of fixed capital as normally
understood in the SNA. The contribution of capital to production is what is
called gross operating surplus and so the third time series, income,
corresponds fittingly to net operating surplus. However, these flows can be
described by alternative names also. The diagonal element of the tables,
showing the contribution to production, is also known as the value of capital
services. The income element is the return to capital. The rate of return on
capital is the ratio of income to the value of capital. For tables 20.1 and 20.2,

the income flow as a proportion of the next year’s capital stock value (that

C.7 u—0DfER

20.28 LOFRNL, FFICHIREN 3 SORSRIIZHHTHZ LN TE R, —D
X, R ZE U7, BEDOEE~OERTHY . b5 —DITEEDMED T,
SHIZH ) —DIFEENEAHTIE TH D, 22TV H ZoHDOHEEIX, SNA
THFEHMINTNDHDE L TOEEEARBHECHYT L LITHLNTH
Do EPEIIKIT 2EARADOEBIL, BEERFIE VW, Z LT, 3 OHDRRYIT
B HPMRE, MEERFIESIET S, LrL, 2hbo7a—R5I3ho4#HT
LFEREND, EE~OHRE R, ROXAREOERIT, BAV—E RO
EDOAHTHI LN TN D, FIFERITEARNLE ThH D, EANIERIL, EAO
EIZRT DEMGOEIS TH D, #£20.18 L OFE20.212BWTE, BHEOEAR b
> ZAE CHEIHICEER S22 0EY) ST 2R 7 n—o0EIA X5 N —k v
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part not used in the current year) is also five per cent, the same as the

discount rate. The alternative terminologies are illustrated in table 20.4.

1. Capital services and gross operating surplus

20.29 At this point, the national accountant asks how can gross operating
surplus be estimated in this way when it is derived as a balancing item in the
generation of income account? There are two possible answers to this
question. The first answer is that there is not a complete identity with gross
operating surplus but the value of capital services is implicitly within it so
may be noted as an “of which” item relative to gross operating surplus.
Suppose the discount rate chosen is the rate that can be obtained on a bank
deposit, say. This determines the amount the user of the asset needs to
generate as net operating surplus if the asset is to be cost effective. If the
figures for capital services and gross operating surplus are both 100, then the
producer has made a reasonable choice of asset; it is earning as much for him
as leaving his money in the bank. If he earns a little more than 100, he has
done better than leaving the money in the bank. If the national accounts
show he has earned 150, say, it may be that the producer has been very lucky
indeed, perhaps realizing some monopolistic profits. However, it is also
possible that there is some sort of asset he is using that has not been
identified in calculating capital services, one possibility being some form of
intangible asset. Similarly if the value of gross operating surplus is much
lower than the value of capital services estimated, there may be good reason
to question the range and valuation of assets assumed to be used in
production or the quality of the estimates of gross operating surplus. Thus

deriving the value of capital services in this manner is also a valuable tool for

1. &Y —EX LREERF

20.29 ZORFRICHEWNT, ERRFFRGEMZEIL, BEERRIT
BWEDONRT U ATHB L LTREEAFIZEH SN OENE, ZOHIET, KE
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EAY— B AOMIEIL, BEREITRE ERFOTICEENLDOT, ERP—E X
EREERFO TWR HEE LTHERTDIENI ZETHD, £, BIRSH
BRI, 728 213, SITHEESICHVWONAFIERTHD EIREL XL S, ZOHFE
BIFRIZE - T, MEEEPBAICAE SR EERT L2 DL LT, BEEED
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—EADAHE X 0 27 VRS A S LIE SN DB EEOFIPH &
RS, REEARIOHFEOEICMERH L EE X LN G Ly, L
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checking data quality.

20.30 The alternative to treating capital services as an element of gross
operating surplus is to equate gross operating surplus with capital services
exactly and to do this by determining a rate of return (discount rate) that
brings this about. Many traditional analyses of productivity have used this
approach and some cross-country comparisons of productivity depend on this
assumption. Other studies, used at the industry level, suggest that the
variation in apparent rate of return obtained in this way needs to be used, if
at all, with very great caution. There is still robust discussion in academic
circles about the preferred way of determining the rate of return,
exogenously as described in the preceding paragraph or endogenously as
described here. One way of interpreting the difference is to say that using an
exogenous rate of return simply confronts the cost of capital (capital services)
with the benefits (gross operating surplus); the endogenous rate of return
gives a single figure to be contrasted with the yardstick of a “normal” rate of

return.

Table 20.4:Capital services and SNA terminology

D—HEF L L TEARY—E A2 5 HFIEOMIZIT, ERP—E
ALEERFIL ZRRHELVLOLE L, 29725 X9 ICIUER (EIBIR) &
WET D HETH D, s R EEESITOZ<IE, 207 7 —F 2N TE
0 EEMEOEBRLEN - OREICE ST TRbND 2 bbb, 20T 7 Re
—F 2 HNT, EE LV TR IS RET D Z &1, ZOHETHLR
T2 AT EONGRERIIANT D& N7 5E . ZOMEEEHES & LTH, +4
REBEELS THERTRETHH Z LEE2R LTS, FRTIE, AIEE Tk~ /-
MR R ZIRET D0, FIIEARBE TR LT X 9 ICNAERICIES
SRAERTET D, WY 72 MU OWTE FIEIZ OV THRIR & U TIER Zeikimhd 72
ENTND, 2N 20D FHIEDENIDONT, O EDDERIZR D@D TH D,
Thebb, AMERGSREEHRT 2 2 & 1X, BEROEH (BRI —ER) Z2FE1E
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Discount rate 5%

E|513E 5%

Year1 Year2 Year3 Year4 Year 5| Sum of 5 years

Contribution to asset value
from earnings in :

Year 1
Year 2
Year 3
Year 4
Year 5
Value in year 282 191 116 59 20
Value index (year on year) 1.00 0.68 0.61 0.51 0.34
Decline in value 91 74 57 39 20 282
Consumption of fixed capital
Income 9 6 3 1 0 18

Return to capital or net operating surplus

2. Prices and volumes

20.31 An examination of table 20.1, or indeed any of the others, shows that
the value of an asset at a point in time, such as the start of a year, can be
expressed rather neatly as the sum of the capital services rendered in the
year plus the discounted value of the asset at the end of the year. This is the
starting point of much of the algebraic elaboration of capital services in the
literature, but with one important difference. Whereas most national
accountants tend to think first in terms of current price aggregates and later
(possibly) a breakdown into a volume aggregate plus a corresponding price,
most descriptions of capital services run in the other direction. They assume
a volume and develop a theory of the corresponding price (the “user cost”).
These could be multiplied together to give a current value but much analysis

is done using volume or price information.

14FH  24FH 3fFH 4H 5%H SAEMDEH
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44 H 35 36 3 40
54 H 16 17 18 19 20 :
HAEDAEE 282 191 116 59 20
flifE+E% (AiFEEL) 1.00 0.68 0.61 0.51 0.34
DT 91 74 57 39 20 282
B B AT
ik 9 6 3 1 0 18
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20.32 One reason for working this way is that the assumption underlying
table 20.1, that the contributions to production over the life of the asset are
known, is not often true in practice. What is known, estimated or simply
assumed is an index of how the efficiency changes over time. Equally the
value of the asset assumed known in table 20.2 is only known on an
asset-by-asset basis when each is new; all other value figures are estimates
for reasons explained above. It is possible to use the identity that the
start-of-year value of an asset equals capital services rendered in the year
plus the discounted end-of-year value, all expressed in index number form
and assuming no inflation, into one that expresses the value of the capital
services as dependent on the decline in the value of the asset due to ageing
(the depreciation element) and the rate of return (the opportunity cost of
money). If the impact of general inflation is now taken into account, the price
of the capital services (usually called the user cost) can be expressed as
depending on the increase in value of a new asset of the same type, the
nominal cost of money and the relative year- on- year decline in value of the

asset due to ageing.

20.33 It is also possible then to have different prices for different sorts of
assets and look at differential movements between asset prices and the
movements in the general level of inflation. (Table 20.1 was based on the very
restrictive assumptions of there being neither absolute nor relative price

inflation.)

20.34 Another important consideration passed over in the simple numeric
tables is the following. For balance sheet data, values at the date the balance

sheet is drawn up are needed. For estimates of capital services/gross

2032 ZODOXONRFEELLEEDO oL LT, #20.10OHMB L 2R HUE, >
F0 . MMAMEEZE T, BEOEES~OEBRIDEEN ThH D LWV I REN,
BRZIX 72 SN WD ENRZ N2 ERET NG, BEEE b b0k, i
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operating surplus as well as for consumption of fixed capital and income
flows, values at average-year prices are needed. In practice, the mid-year
observations are often assumed to be close approximations to the annual

averages but this is not always so, especially in times of significant inflation.

BLUOPRT n—, EAY—E R/ E ERFIOHEFHEIZ DWW TR, 4O
it T H o LIAMED LB Th D, EBRIZIE, FROWPEMEZ —FEOFEED
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D. Applying the capital service model

20.35 Once a theoretical link between the content of gross operating surplus
and the capital services embodied in an asset used in production is accepted,
there are a number of other beneficial implications for the national accounts.
These include the question of the use of land in production, the valuation of
natural resources, the separation of mixed income into the labour and capital
components, the measurement of assets with a residual value, the treatment
of costs of ownership transfer on acquisition, the treatment of terminal costs,
capital maintenance, the valuation of work in progress on long-term projects,
an alternative approach to estimating the imputed rentals of owner-occupied
dwellings and the separation of the payments under a financial lease into the
element to be regarded as the repayment of principle from the element

regarded as interest. Each of these will be explained a little further below.

20.36 Before discussing land and natural resources, it is useful to recall the
consequences of an asset being used by a unit not the legal owner of the
asset. The important distinction is whether the user does or does not assume
the risks associated with its use in production. When the user does not
assume the risks, the asset is regarded as being subject to an operational
lease. In such a case the payment to use the asset is a rental and forms part

of intermediate consumption. The benefits from using the asset in production
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accrue to the owner in the operating surplus of the production account

relating to his leasing activity. (See paragraphs 17.301 to 17.303.)

20.37 When the user does assume the risks associated with the use of the
asset in production, the benefits from using the asset in production accrue to
the user and appear in his operating surplus. This is true of both produced
and non-produced assets. The difference between produced and non-produced
assets concerns the type of lease existing between the legal owner and the

user and the type of property income paid to the legal owner of the asset.

20.38 In the case of a produced asset, the user of the asset who assumes all
risks associated with the asset becomes the economic owner of the asset. The
asset appears on the balance sheet of the economic owner. If the legal owner
is different, any payment from the economic owner to the legal owner is
recorded as property income payable under a financial lease. (See paragraphs
17.304 to 17.309.)

20.39 In the case of a non-produced asset, when the user of the resource and
legal owner differ, the asset remains on the balance sheet of the legal owner
but a resource lease between the legal owner and user obliges the latter to
pay the former property income in the form of rent. (See paragraphs 17.310
to 17.312.)

20.40 For all non-financial assets used in production, the estimation of the
value of the capital services associated with the asset allows this to be
contrasted with the property income payable for its use to determine whether

the use of the asset is cost-effective.
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1. Land

20.41 The first and oldest recognized form of non-produced capital is land.
Land is special in that, under good management, the value is assumed to
remain constant from year to year except for the effects of inflation in land
prices. That is to say, there is no depreciation of land and all the contribution
to production can be regarded as income. To show how this can be related to
the previous examples, Table 20.5 shows part of a corresponding table for
land that contributes 20 to production in perpetuity. A full table would have
an infinite number of rows and columns. Here only a few are shown and some
very simple algebra (with explanation) is used to explain how the totals are

reached.

20.42 The value of the first column is the sum of 20, 20 discounted once (the
second year’s contribution to production discounted once), 20 discounted
twice for the third year and so on if not for ever, at least for very many years.
With a discount rate of 5 per cent as before, the sum of this column is 420. To
see that this is so, consider a simple geometric progression. What is required

is the sum of a series that can be written as:

Sn=a+ad+ad2+ad3+ad4+ads+...+adn

where a is the return to the asset in every period and d is the discount factor.
(As noted earlier. for a discount rate of 5 per cent, the discount factor is 95.24
per cent.) If every term in the equation is multiplied by an extra factor d the

result 1s:

1.
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LEDEDITEHET 2 ERT 72O, £20.5123 T, AREITK L TAAIZ20
EENT 2 THIZOWTORDO A2 RT, ERBREEAVERT D121, HROHK
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dS»= ad+ad2+ad3+ad4+ads+... +adnt!

Subtracting the second expression from the first gives:

Sn (1-d) =a (1-d n+1)

If d is less than unity (as it will be in a discounting framework) and n is very
large, that last term becomes insignificant and the sum of the series, Sn, can

be determined as a/(1-d). In table 20.5, a is 20 and d is 0.9524, so the sum of

the series 1s 420.

dSn= ad+adz+ad3+ad4+ads+... +adrt!

F—ABE A EELGIC L, UTo@Y &5,

Sn (1-d) = a (1-d »*1)

d 281 E0/haE< (REI0OBZGITESTIT@ET Zhzlililzd) | n BIHEFIC

KEWGA, REOENIEFITNEIL 20 | BHOAFHE, Snita/(l-d) & 725,
#20.5TIE, a 13207T. diF0.9524TdH 5D T, HHNDOEEHT420L 72 5,

Table 20.5:The case of land #20.5: LHLDH
Discount rate 5% E|513 5%
Year1 Year2 Year3 Year4 Year5 ...Year10... 18 2428 34H 448 5H4H C104H. ..

Contribution to asset value DI T OBAEDINZED B
from earningsin : G eI~ B ik

Year 1 20 14ER 20

Year 2 19 20

2 1 2

Year 3 18 19 20 f-H 9 0 9

Year 4 17 18 19 20 A 18 19 0

Year 10 13 14 14 15 16 ... 20. . 4%FH 17 18 19 20

Year 25 6 7 7 ) 8 ... .. 10.. 104FH 13 14 14 15 16 ... 20. ..

Year 40 3 3 3 3 4 L. 5... 25%-H 6 7 7 8 8 ... 10...
Value in year 420 420 420 420 420 420 404FH 3 3 3 3 4 . 5. ..
Value index (year on year) 1.00 1.00 1.00 1.00 1.00  ..... 1.00. B AR DHE 420 420 420 420 420 420
Decline in value 0 0 0 0 0 v 0. fififfcke s (RirtEEL) 100 100 100 100 100 ..... 1.00.
Income 20 20 20 20 20 ..., 20. . B D& 0 0 0 0 0 0

it 20 20 20 20 20 ..., 20..

20.43 However, since each of the columns of the table, though one term

shorter than the previous one, is also an infinite series beginning in exactly

2043 EHOKHNEHZRDHE, TNEN, FIOFELD DR, &< R LY
TH &AL THEE D ERRENC 2> TRY . HAoAFHITENH4208 725, 2D
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the same way, the sum of each column is also 420. Thus the decline in value
of the land from year to year is zero and the whole of the 20 is not just the
contribution to production but also income. In national accounts parlance,
the gross and net operating surplus are both 20 and there is no depreciation.

Equally the value of the capital service and the return to capital are both 20.

20.44 As noted above, it may seem slightly odd to think of a non-produced
asset contributing a “service” since in national accounts services are always
produced. This is simply a reflection of the words chosen by economists to
describe the contribution of capital to production without connecting the
word “service” to the specific interpretation given to it in the SNA. Similarly
one may hear compensation of employees described as the cost of labour

services.

20.45 Another term used for capital services is economic rent and this
initially seems more applicable in the case of land but is also a pitfall. In
table 20.5, the economic rent of land is the extent to which the farmer
benefits from using the land for agricultural production (20). This rent
accrues whether the farmer is farming his own land or is a tenant farmer.
The amount that the tenant farmer is due to pay his landlord is what the
national accounts show as rent under property income. In the days when a
farmer paid his rent as a share of the crop yield, the link was more obvious.
What he retained represented enough to cover his costs and the cost of his
own (and any hired) labour. In a monetized economy, the rent payable to the
landlord is often agreed a very long time in advance. Comparing the rent
earned (as operating surplus) with the rent payable as property income

shows whether the agreed rent is “fair” or perhaps excessive relative to the
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farming income.

2. Valuing natural resources

20.46 There is an increasing interest in placing a capital value on natural
resources but, since these assets are seldom sold on the market, there has
been doubt about how to do this. Looking at the economic rent to be earned
by a mineral deposit or a natural forest, for example, is one way to solve the

problem.

20.47 Suppose that a mining company knows the size of the deposit being
mined, the average rate of extraction and the costs of extraction of one unit.
After allowing for all intermediate costs, labour and the cost of fixed assets
used, what is left must represent the economic rent of the natural resource.
By applying this to the expected future extractions, a stream of future income
can be estimated and from this, using the techniques already described, a

figure for the value of the stock of the resource at any point in time.

20.48 In fact, the application of the capital service technique goes further
than this. In the case of a natural forest, if the rate of regrowth is at least
equal to the rate of harvest, then the value of the forest does not decline and
the rate of harvest is sustainable. However, in the case of a mineral deposit
with no natural renewable capability, then it is possible as before to separate
the contribution to production into an element showing the decline in value of
the deposit and a residual element. Because this residual amount is

consistent with the idea of maintaining the level of wealth intact, it can be
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regarded as income. Clearly this leads into the area of socalled green
accounting and the possibility of allowing for consumption of natural capital
as well as consumption of fixed capital in an alternative presentation of
national accounts in a satellite account. Indeed, this is the argument
developed at greater length and with applications to specific resources in
section D of chapter 7 of the Integrated Environmental and FEconomic
Accounting 2003 (United Nations, European Commission, International
Monetary Fund, Organisation for Economic Cooperation and Development
and World Bank, 2003) commonly referred to as the SEEA.

3. Mixed income

20.49 When discussing land, above, it was pointed out that the economic rent
of the land was the part that was not otherwise accounted for by
intermediate consumption, the cost of hired labour and the capital services
rendered by fixed assets and the labour cost of the farmer. Very often, it is
difficult to put a value on the labour of a self-employed person and so this
may be merged with the economic rent on land and the capital services
rendered by any fixed assets used and described as mixed income. In
principle, though, if a separate estimate of the capital services rendered by
fixed assets can be made from information about the services rendered by
similar assets in other parts of the economy, then mixed income can be split

into its labour and capital components.

20.50 In practice this has often proved difficult since the residual amount for
self-employed income may turn out to be very small or even negative. The

most obvious cause of this is that the estimates for the capital services are too
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high. This may be because larger companies are able to make more efficient
use of capital, for example using a high value piece of equipment
continuously rather than intermittently, or because they actually have other,
intangible, assets, which have not been taken into account. This means the
capital services for these unmeasured assets are attributed to those that are
recognized but this addition is not appropriate for the self-employed worker.
Thus the acceptance of the capital services model is unlikely to provide a
quick and accurate breakdown of mixed income but it does show the way to
probe the data for both large and small enterprises to ensure that capital is

being measured comprehensively and consistently.

4. Assets with a residual value

20.51 Very many assets are used by a single owner until they are worn out
and worth nothing. However, this is not the case for all assets. Some are
disposed of after a few years, perhaps because the cost of regular
maintenance is deemed by the current owner to be too high relative to the
value the asset contributes to production. Some airlines, for example, may
wish to use the fact that they keep up-to-date fleets of aircraft as part of their
advertising appeal. In other cases, for example with construction equipment,

the original owner may simply have no further use for the asset.

20.52 Table 20.6 shows an example of an asset that is used for only four years
and then disposed of for a value of 300.Again for simplicity it is assumed that
the disposal value after four years is known when the asset is acquired. For
example, the market in used assets may be sufficient to ensure that the value

at any point is equal to the remaining services to be delivered by the asset.
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Inflation is still assumed to be zero.

20.53 The top, triangular, part of the table shows the normal calculation of
the value of the capital services to be rendered in these four years, a value
that at the outset is seen to be 1 107. To this the discounted value of the
residual value of 300 must be added. This value is 247, making the total
value of the asset 1 354. As in the case where an asset is held to exhaustion,
the decline in the value of the asset including the residual value is lower year
by year than the decline in the capital services to be rendered in these four
years because there is an income element coming from the fact that the
remaining value increases as the time for disposal of the asset gets closer.
The total of the decline in the value of the asset, to be shown as consumption
of fixed capital, is 1 054. This value, together with the residual value of 300,
is equal to the original value of 1 354. The total income (net operating
surplus) is 121, the sum of the income arising from the use in production (68)
plus the income arising from the unwinding of the discount factor on the

terminal value (53).

Table 20.6: An asset with a residual value

‘j—o
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Discount rate 5%

Residual
Year1 Year2 Year3 Year4 value| Sum of 4 years

Contribution to asset value
from earnings in :

Year 1 400

Year 2 286 300

Year 3 227 238 250

Year 4 194 204 214 225
Value in year 1107 742 464 225 0
Decline in value 365 278 239 225 1107
Income 35 22 11 0 68
Residual value 247 259 272 286 300
Income 12 13 14 14 53
Joint value 1354 1001 736 511 300
Decline in value 352 265 226 211 1054
Income 48 35 24 14 121

Table 20.6 illustrates that the cumulative value of the consumption of fixed
capital calculated in respect of an asset should be equal to the initial value of
the asset, treated as fixed capital formation, less the value to the owner on
disposal of the asset. This holds whether the asset passes into use as a fixed
asset by another user, is used for another purpose in the same economy or is

exported.

5. Costs of ownership transfer on acquisition

20.54 The costs of ownership transfer incurred on acquisition of an asset are
treated as fixed capital formation. This assertion is equivalent to assuming
that the services rendered by the asset must be sufficient to cover both the
costs of the asset and the costs of ownership transfer. Table 20.7 shows an

example where costs of 30 are incurred on the acquisition of the asset in table
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RAE DAL A 1107 742 464 225 0
EEDIKT 365 278 239 225 1107
BiKE: 35 22 11 0 68
BAME 247 259 272 286 300
BiEE 12 13 14 14 53
A E 1354 1001 736 511 300
HEDIKT 352 265 226 211 1054
[BikEs 48 35 24 14 121
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20.6. In order for the asset to have exactly the same value as before on
disposal, 300, the costs of ownership transfer have to be accounted for during
the period in which the owner who incurred the costs uses the asset in
production. The figures in the triangular part of table 20.7 are added to those
in the corresponding part of table 20.6 giving increased value to the asset in
each year until the end of year 4, increased consumption of fixed capital and
slightly increased income, because the costs of ownership transfer are also

viewed as the present value of the extra services required to meet the costs.

20.55 If the costs of ownership transfer were to be attributed to the whole life
of the asset and not just that part for which the unit that paid the costs owns
the asset, there is a mismatch between the calculated value of the asset and
the market value demonstrated in the sale at a value of 300. In such a case,
the data have to be brought back into reconciliation by means of an entry in
the other changes in the volume of assets account but this means that not all
of the costs incurred by the initial owner are shown as a charge against gross
value added and so income is overstated. This may be inevitable when assets
are sold unexpectedly but in the case of many vehicles and large mobile
construction equipment, the purchaser may well take account of the value to
be realized on sale after a given period. When this is so, every effort should be
made to take account not only of the residual value but also factor the
expected life length into the calculations of the amount of consumption of
fixed capital to be attributed to the costs of ownership transfer so there is no

residual value of these costs left on disposal.

Table 20.7:Example of costs of ownership transfer on the acquisition of the
asset in table 20.6

R, 208Gl U EEFTAENEEICEELZFERT2HRNICH LS
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Discount rate 5%

Year1 Year2 Year3 Year4 Sum of 4 years

Contribution to asset value
from earnings in :

Year 1 10

Year 2 9 9

Year 3 6 7 7

Year 4 5 5 6 6
Value in year 30 21 13 6
Decline in value 9 8 7 6 30
Income 1 1 0 0 2
Residual value 1384 1022 749 517 300
Decline in value 361 273 232 217 1084
Income 49 36 25 14 123

6. Terminal costs

20.56 Table 20.6 considered the case where an asset had a residual value at
the time the current owner disposed of it. It is also possible to have assets
that have significantly large costs associated with disposal. Examples include
the decommissioning costs of nuclear power stations or oil rigs or the
clean-up costs of landfill sites. The following discussion is not meant to
downplay the practical difficulty of estimating terminal costs, simply to
demonstrate why in principle the existence of terminal costs should reduce

the value of the asset throughout its life.

20.57 Terminal costs are similar to capital formation in that they should be
covered by income generated during the time the asset is used in production.
If this is not done during the asset’s life these large costs may be treated as
intermediate costs at a time when there is no longer any income being

generated from production and so lead to negative value added.

#5153 5%
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LR OBEDILE D
% RE A~ 0> Bk

148 10

24 H 9

34EH 6 7 7

44FH 5 5 6 6
FEE DA 30 21 13 6
flifE DIET 9 8 7 6 30
% 1 1 0 0 2
AR E 1384 1022 749 517 300
g DT 361 278 232 217 1084
ik 49 36 25 14 123
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Alternatively, they are recorded as capital formation but instead of the costs
being recovered from value added, these costs are simply written off in the
other changes in the volume of assets account. This procedure omits from the
macroeconomic aggregates a legitimate cost to business and so overstates

gross and net domestic product over a period of years.

20.58 Table 20.8 shows an example of how terminal costs should be recorded.
The data in fact correspond to the numbers in table 20.6 for the contribution
to production in each year, but in this case the residual value is negative

rather than positive.

20.59 The analysis of the data follows that for table 20.6 exactly. The value of
the capital services to be provided by the asset in use is still 1 107. However,
since the present value of the terminal cost is -247, the total value of the
asset is 860. As before, the cumulated value of consumption of fixed capital, 1
160 is equal to this value less the terminal value of -300. Not only is the value
of the asset in each year lower than the value of the use in production, in year
4 the value is actually negative. The rationale of this is that although the
asset will yield services of 225 in that year, the impending costs of 300 mean
that the owner would not be able to sell the asset; he would in fact have to
pay another owner to take over the asset since it would then be the

responsibility of the new owner to meet the disposal costs of 300.

Table 20.8:An asset with a terminal cost
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Discount rate 5%

Residual
Year1 Year2 Year3 Year4 value[ Sum of 4 years

Contribution to asset value
from earnings in :

Year 1 400

Year 2 286 300

Year 3 227 238 250

Year 4 194 204 214 225
Value in year 1107 742 464 225 0
Decline in value 365 278 239 225 1107
Income 35 22 11 0 68
Residual value -247 -259 -272 -286 -300
Income -12 -13 -14 -14 -53
Joint value 860 483 192 -61 -300
Decline in value 377 291 253 239 1160
Income 23 9 -3 -14 15

20.60 Anticipated costs on ownership transfer on disposal of an asset,
including legal fees, commission, transport and disassembly, etc., should in

principle be treated in the same way as terminal costs.

7. Major repairs and renovations

20.61 Major repairs and renovations that extend the life of an asset are
treated as capital formation and the value of the repairs and renovations is
added to the value of the asset before the work was undertaken. The example
of costs of ownership transfer on acquisition of an asset can be applied
directly in this case, excepting only that the costs are incurred in a year other
than the year of acquisition. The value of the capital repairs is supposed to be
equal to the discounted value of the increased services that the asset will

yield, either by increasing the services in each of the remaining years of the

F5[2R 5%
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initial life length, or extending the life length, or both.

20.62 The value of the capital repairs can be analysed by merging the value
with that of the asset in question and reworking all the calculations of the
services to be rendered, the income generated and the consumption of fixed
capital for the asset and the maintenance taken together. However, as table
20.7 shows, it is also possible to leave the calculations for the asset as they
were and simply aggregate them with a separate analysis of the maintenance

undertaken as if it related to a wholly new asset.

8. Work-in-progress for long term projects

20.63 Table 20.9 relates to an asset with a final value of 200 that is to be
constructed over a period of four years. One possibility is that, assuming no
inflation, work in progress of 50 should be recorded in each of the four years.
However, consistent with the notion of discounting future income, an
alternative view is preferable. Suppose still that there is a discount rate of
five per cent. In each year, the value of the completed asset in each of years 1
to 3 will be 172.8, 181.4 and 190.5, each of which will cumulate to a value of
200 after, respectively, three, two or one years accumulation in value of 5 per
cent. Dividing each of these by four implies that even if equal amounts of
work are put in place in each year, the values to be recorded should be 43.2,
45.4, 47.6 and 50.0. In addition, though, there will be income arising from a
return to the work already put in place. This would give a time series for the
work put in place and other income of 2.2, 4.5 and 7.1 in each of years two to
four giving the value of the partially complete structure as 43.2, 90.7, 142.9
and 200.0. These are the values that a purchaser of the partially completed

20.62 EAEEOMMEIL, YxEEOME L R L, MR (BARER) %
EWTYUEEEICL > TRt EN =Y — 2 ABRHENTEFTE, BLOEEE
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structure would be willing to pay, given that he would forgo the income from

the finished structure for up to three years.

Table 20.9:Valuing work-in-progress spanning several years

Discount rate 5%

Year1 Year2 Year3 Year4
Value of final product in each year 172.8 181.4 190.5 200.0
Value of construction activity (one
quarter of final value) 43.2 45.4 47.6 50.0
Income accruing on work put in place
In year 1 2.2 2.3 2.4
In year 2 2.3 2.4
In year 3 2.4
End year value 43.2 90.7 142.9 200.0

9. Owner-occupied dwellings

20.64 The SNA specifies that an imputed rental on owneroccupied housing
should be included in the production boundary and form part of household
consumption. In a situation where there is either no rental market in such
properties or only a very limited one, this is difficult to implement.
Cross-country comparisons of the results (as in the International Comparison
Program) show that the different techniques used produce highly variable
results. Here too, the use of the techniques described in this chapter may be
helpful.

20.65 In the example for land, it is possible to deduce a value of 420 for the

land that yielded economic rent of 20 every year in perpetuity. While modern
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25 1% 2.3 2.4
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houses do not last for ever, if they are assumed to last for, say, fifty years the
discount factor applied over this period gives contributions to the value of the
asset that are negligible at the end and again it may be supposed that, if the
value of the house is 420, then the imputed rental is 20. Given that the
market for houses is much better established than for rented housing, this
may also provide a source of useful and comparable data for a troublesome
area of national accounts. However, this method should be used with caution
since houses are often bought in the expectation of making significant real
holding gains. It should also be recognized that the rental for a house usually

includes land rent.

10. A financial lease

20.66 The process of discounting future income streams to determine present
value applies to financial assets as well as to non-financial assets. Consider
an agreement with a bank to borrow 1 000 over a period of five years at five
per cent interest. The total amount to be paid to the bank will be 1 100 at a
rate of 220 per year. But, as table 20.10 shows, each year’s payment does not
consist of repayment of principal of 200 and interest of 20. Interest is payable
on the remaining balance, so is highest in the first year and is zero in the last
year. (This is a result of the simplifications used in the chapter. In practice,
interest would be charged daily and so even in the last year some interest
would be payable. However, the way in which the balance between interest

and repayment of principal changes over time as the loan is repaid holds.)

20.67 The arithmetic behind table 20.10 is indistinguishable from any of the

other tables in this chapter demonstrating that the same principles hold for
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valuing financial assets as for nonfinancial assets. The same methodology
that can be used to show how much of the contribution to production is
consumption of fixed capital and how much contributes to net operating
surplus can also be used to show how much of the payment to the bank is a
repayment of capital and how much is interest. Both consumption of fixed
capital and a repayment of capital feature in the accumulation accounts as
changing the value of the stock of assets. The contributions to net operating
surplus and interest are both income flows and are shown in the current

accounts.

20.68 This duality is especially important when an asset is acquired under a
financial lease. In this case, table 20.10 can be used to show both the change
in value of the asset and the change in the loan taken out to pay for it. Cost
benefit analyses of the merits of borrowing to acquire assets also depend on
this sort of calculation. Unless the asset can contribute at least as much to
production as the interest due to the lender, it is not a good investment. Even
if a producer has sufficient funds available to purchase an asset without
borrowing, it makes sense to undertake such an analysis since the
alternative to acquiring the asset is to convert the funds to an asset that will

either earn income or appreciate and yield holding gains.

Table 20.10: The case of a financial loan
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Interest rate 5%

Year1 Year2 Year3 Year4 Year 5| Sum of 5 years

Contribution to asset value
from earnings in :

Year 1 220

Year 2 210 220

Year 3 200 210 220

Year 4 190 200 210 220

Year 5 181 190 200 210 220
Loan value in year 1000 819 629 430 220
Repayment of principal 181 190 200 210 220 1000
Interest 39 30 20 10 0 100

& 5%

14 H 2fEH 3FH 44 H 5 H SRR DA

LT OFAFEDINED S
& PEATIE~ D E R

14-H 220

2/EH 210 220

3%FH 200 210 220

44FR 190 200 210 220

5%EH 181 190 200 210 220
R4 DR T E 1000 819 629 430 220
AR E 181 190 200 210 220 1000
F) 7 39 30 20 10 0 100

E. A supplementary table on capital services

20.69 This section describes a table that could be compiled to compare data
coming from the standard national accounts tables for the elements of gross
value added with those derived from applying the theory of capital services to
the national accounts data on capital stock. Before presenting the table,
though, it is appropriate to recall briefly the various simplifying assumptions
that underlie the numeric examples in the earlier part of the chapter,
assumptions that would be totally inappropriate in serious estimation of

capital service flows. The most important are:

a. Somewhat different figures would emerge if any of the tables were to be
calculated for the start of year, end of year or mid-year. Mid-year flows need
to be discounted by half the annual discount rate to give start of year figures,

for example.

b. The assumption that there is no price inflation, either overall or between
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different assets, is clearly unrealistic. Changes due to price movements need

to be separately identified and included in the revaluation account.

c. The general preference for an age-efficiency approach to determine the
value of capital stock should not be taken to mean that information on
age-price decline, when such exists, is to be ignored. The solution is to find an
age-efficiency pattern that matches the observed decline in prices. Where
such a match can be made, this may inform the choice of age-efficiency

declines where no matching price information is available.

20.70 There is a question about the appropriate level of detail to be used for
assets. They are very diverse and even products that appear superficially
similar, such as aircraft, may have quite different specifications. This is a
problem that must be resolved whatever means of determining a stock figure
for assets is used. The final choice may be a source of inaccuracies, or
conversely, may lead to extra resource cost for little improvement in the

results.

20.71 The first level of detail that might be examined is given in table 20.11.
This assumes that information on value added by institutional sector is
available. The figures for operating surplus for non-financial and financial
corporations may be compared with capital services from fixed assets used by
these sectors adjusted as necessary for natural resources and inventories.
The figures for general government and NPISHs in the national accounts
data and those for capital services data must be equal. This is because by
convention no return to capital on assets used in non-market production is

included when output is estimated as the sum of costs. Consequently gross
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operating surplus is equal to the consumption of fixed capital and net
operating surplus is zero (possibly excepting small amounts of operating
surplus coming from secondary market production). The capital services for
household dwellings should match operating surplus for households and the
figure for capital services for other household unincorporated enterprises is
to be compared with the national accounts figure for mixed income (which

should include a labour compensation element also).

Table 20.11:The outline of a possible supplementary table

DEERFERS LER D D) o FRtOEEICETIEAT—E R T, FEIOE
ERFNC B, £, ZOMOFEHBEHEAREIC OV TOEARY — X DHI(H
1T, ERBFFEOIRAGITGOEE & it s n s (272 L, IRE TR I B
MERbEEND) o

#20.11: Ex LN HREEOHE

Consumption of
National accounts data Total/Gross fixed capital Net
Gross value added
Compensation of employees
Mixed income
Operating surplus
Non-financial corporations
Financial corporations
General government
NPISHs
Households
Taxes less subsidies on production

Capital services Capital services Decline in value Return to capital
Fixed assets
Market producers (excluding households)
Non-financial corporations
Financial corporations
Non-market producers
General government
NPISHs
Households
Dwellings
Other unincorporated enterprises
Natural resources

Inventories
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