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I ntroduction

1. The val ue created by the process of transform ng inputs into outputs is
measured by the “val ue added”. Technically speaking, it is the difference

bet ween the val ue of the outputs of goods and services produced and the val ue of
the goods and services consuned in the process of production

2. For val ue added to be nmeasured correctly the outputs and inputs nmust be

val ued consistently with each other. |In other words, they nust be valued at the
prices ruling at the time that production takes place. |If inputs and outputs
are produced in the sane accounting period then there are generally no mgjor
probl ens involved in consistently neasuring the prices of the outputs and inputs
(except under conditions of high inflation).

3. However, inputs may be produced at some earlier tinme and then held in
inventories until they are finally used in production. Cenerally, the prices of
the inputs will change between the tinme they are produced and enter into
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inventories and the tine at which they are taken out of inventories and used in
production. The change in price over that tinme is not due to production - it is
sinmply a change in value for doing nothing other than sitting in storage, i.e.

it is a “holding gain” (or loss if prices have fallen).

4, Simlarly, any outputs from production that are not sold in the same period
in which they are produced will go into inventories to be sold at a | ater date.
If prices change during the tinme they are held in inventories then, for

cal cul ating val ue added, they nust be valued at the prices prevailing at the
time they were produced rather than those at which they were sold.

5. Any “hol ding gains” due to price increases while goods are held in
inventories may benefit the business but they do not represent value created by
the productive process (i.e. by transformng inputs into outputs).

Elows into and out of inventories
Period:  t1 t t

Purchases

| Inventories| | Inventories|

Intermediate
consumption

l

Gross value
added

| Inventories | | Inventories |
| Sales | | Sales |
6. Even with relatively noderate inflation, holding gains can be quite

significant. Wile the holding gains are a genui ne phenonenon in practice, they
must be renpved fromthe estimates of gross val ue added otherw se the estinates
of production will be distorted. |In such a situation, other related variabl es
in the accounts will also be neasured incorrectly (e.g. operating surplus). The
extent of the distortion will vary over tine, largely depending on the rate of
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inflation. |f the distortion is significant then it could seriously conpronise
the useful ness of the accounts for policy purposes.
Measur enment of output and internedi ate consunption

7. Par agraph 6.43 of SNA93 defines the value of output as “the value of tota
sal es or other uses of goods or services produced as outputs + the val ue of
changes in the inventories of goods produced as outputs”.

8. The item “ot her uses of goods or services produced as outputs” includes
outputs used for own final consunption or own gross fixed capital formation

The val ue of changes in inventories is a net figure which consists of additions
to inventories less withdrawals frominventories. |t can be further refined by
deducting any inventories which are “witten off” because of danmge,

obsol escence etc. However, for sinplicity, this aspect will be ignored

t hroughout the rest of this paper.

9. The critical issue is that a good which enters inventories is counted as
output in the period in which it was produced and added to inventories. \Wen it
is taken out of inventories at a |later date and sold, for example, no output is
recorded at that time because the value at which it is sold is offset by the
correspondi ng negative change in inventories when cal cul ating val ue added.

10. The treatnment of intermediate inputs is synmetrical to that of output. The
val ue of internediate inputs transforned into outputs by the production process
is equal to the value of materials, supplies and services purchased | ess the

val ue of the change in inventories of materials and supplies (for sinplicity,
referred to in the rest of this paper as “materials”). |Internediate inputs nust
be valued at their market prices at the tinme at which they are used.

Val ui ng inventories

11. When the price of a good changes while it is being held in inventories, by
definition its price recorded at the tine it |eaves inventories is different
fromthat at which it entered. Therefore, the value of the w thdrawal from
inventories does not cancel out the value of its (earlier) entry into

i nventories.

12. Paragraph 1.62 of SNA93 sumuari ses the situation regarding the valuation of
inventories: “A fundamental principle underlying the neasurenent of gross val ue
added, and hence GDP, is that output and internmedi ate consunption nust be val ued
at the prices current at the tine the production takes place. This inplies that
goods wi thdrawn frominventories by producers nust be valued at the prices



CES/ AC. 68/ 2000/ 18
Page 4

prevailing at the tines the goods are wi thdrawn and not at the prices at which
they entered inventories. This nethod of recording changes in inventories is not
comonl y used in business accounting, however, and nay sonetinmes give very
different results............ L

13. Let us consider an exanple where a single good is added into inventories
precisely at the start of an accounting period and is still there at the end of
the period but the price of this good changes between the begi nning and end of
the accounting period fromPg to Pe. Because the sane single good is held in
inventories at the beginning and end of the accounting period the physica
change in inventories is zero. However, the value (at historic cost) of the
total change in inventories during the accounting period is not zero; in fact,
it is the value given by (PeQ - PgQ, which is positive when prices are rising.

Hol di ng gai ns

14. Paragraph 12.104 of SNA93 states that:

‘o i nternal transactions should be valued at the prices prevailing at the
times they take place in the sanme way as transactions in any other kind of
asset. \When the transactions are properly valued in this way, nom na
hol di ng gains on inventories are given as foll ows:

(a) The value of the closing inventories at end-of-the-period prices;
m nus
(b) The value of the opening inventories at begi nning-of-the-period
prices;
m nus

(c) The value of entries mnus the value of wi thdrawals and recurrent
| osses, valued at the prices prevailing at the tines the entries
and wi thdrawal s take place......... "

15. In practice, the difficult part of this calculation is part (c) because
statistical collections cannot identify all the entries into and withdrawal s
frominventories at the tinme they take place. |In the sinplified case described

in the previous paragraph, the nominal holding gainis (Pg - Pg) which is
positive when prices are rising. However, because this exanple was sinplified
so nmuch, part (c) was able to be ignored. In practice, the nethod adopted to
cal cul ate holding gains in inventories depends on the data available to conpile
the national accounts inventories estimates.



CES/ AC. 68/ 2000/ 18
Page 5

Measuring holding gains in inventories

16. Businesses do not keep details of flows through inventories. A comon
approach for businesses is to nmeasure the levels of inventories at particul ar
points of tinme, typically at the beginning and end of each accounting period. A
“stocktake” generally involves counting the nunbers of each type of itemheld in
inventories and then placing a value on them by applying an appropriate price.
In practice, the opening inventory levels are normally valued at the prices
prevailing at the beginning of the accounting period while closing inventory

|l evels are valued at the prices prevailing at the end of the accounting period
(in other words, “historic cost” accounting). Statistical collections from

busi nesses will have these different prices enbodied in the values of
inventories reported for the beginning and end of each accounting period.

17. National accountants have to nmake a nunber of assunptions when using these
val ues of inventory levels reported by businesses as the starting point for

cal cul ating the hol ding gains and thus the “change in inventories” required for
national accounts purposes (it should be noted that the term “stock
appreciation” is often used as an alternative for “holding gains”).

18. An inportant assunption relates to the ways in which goods flow through
inventories. A common method is the “first-in-first-out” (FIFO nethod which
assunmes that the good which is withdrawn is always the one which has been held
ininventories for the longest tine. A variety of other nethods can be used but
in the followi ng exanple, FIFOw ||l be used for sinplicity.

19. The next step is to identify the prices which are applicable to the goods
held in inventories and to wei ght them together using weights which reflect each
different good’s relative inportance in inventories. Oten these weights have
to be estimated using values of output and assunptions about the length of tine
each type of good is held in inventories, on average. The price indexes
required fromthis process relate to the beginning of the accounting period, the
end of the accounting period and the average price through the accounting period
(which is not necessarily just the sinple average of the beginning and end of
period prices). Note that the values of the beginning of period |evels reported
by businesses are generally based on historic costs rather than on average costs
for the period or on current costs (i.e. the end of period prices).

20. The follow ng nomenclature is used in the fornulas below, with sonme
illustrative nunbers shown down the right-hand side to nake the exanple clearer
(the shaded nunbers are those that are being cal cul ated bel ow, while the
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unshaded ones are those that have to be available in the National Statistica
Ofice fromsurveys to enable these cal culations to be nmade)

Ve val ue of inventory levels at the end of the accounting period

(at end of period prices) 1155
Vg val ue of inventory levels at the beginning of the

accounting period (at beginning of period prices) 1071
VE. &8 change in value of inventories during the accounting period

(based on historic cost as recorded in business’ accounts) 84
Pe price index at the end of the accounting period 1. 050
Ps price index at the beginning of the accounting period 1. 020
Pav average price index for the accounting period 1. 040
KVe constant price value of inventory levels at the end

of the accounting period 1100
KVB constant price value of inventory levels at the beginning

of the accounting period 1050

KVe. g change in constant price value of inventories during the
accounting period 50

Cles change in inventories during the accounting period
current prices, national accounts basis) 52

HG: 5 hol di ng gai ns during the accounting period
(national accounts basis) 32

21. The first step is to take the values of inventory |evels reported by
busi nesses and deflate them using the beginning and end of period price
defl ators.

KVe Ve | Pe (= 1155 / 1.050 1100)

KVg Vg /' Pg (= 1071/ 1.020

1050)

22. The second step is to calculate the change in inventory values at both
current and constant prices during the accounting period (i.e. the end of period
val ues | ess the beginning of period val ues).
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Ve = Ve - Vg (= 1155 - 1071 84)

KVE 5 = KVe - KV (= 1100 - 1050

50)

23. The third step is to calculate the change in inventories on a nationa
accounts basis by “reflating” the constant price change in the val ue of
inventories during the period to the level of the average prices during the
period. It should be noted that this estimation nethod provides only a proxy to
the desired result of nmeasuring the change in inventories in the period because
it is based on data only at the beginning and end of the period rather than on
all the additions and withdrawals through the period. |In other words, this is
an approximation to the definition in paragraph 14(c), but it is generally the
only practical approach that can be adopted.

Cles = KVes X Pa (= 50 x 1.040 = 52)

24. The final step is to estimate the hol ding gai ns by deducting the change in
inventories on a national accounts basis fromthe change in values (based on
hi storic costs) reported by businesses.

HGE-B = VE—B - Cl E-B (: 84 - 52 = 32) .

25. A couple of points to note in the above cal culations are that the sign of
the hol ding gains is dependent on whether prices are rising or falling. In
practice, positive holding gains will arise when prices are rising and negative
hol di ng gains will occur when prices are falling. |In the above exanple, the
change in values reported by businesses is positive (+84). However, the hol ding
gains would still be positive in this exanple even if this change in (historic
cost based) val ues was negative given that prices were rising during the period.
The size of the holding gains is dependent on two factors - the value of the

| evel of inventories at the beginning and end of the period and the rate of
price change. However, in practice the nost significant factor is the rate of
pri ce change

26. In sone cases, particularly for agriculture, changes in quantities of
inventories can be observed directly. In such cases, the change in stocks can
be cal culated by nultiplying the change in physical quantities held in
inventories by the average price in the accounting period rather than
“reflating” the estimted vol une change, as described above. However, the
overall principles involved in estimting the holding gains are the sane as
those shown above. An additional point is that, in circunstances of strong
changes in the levels of inventories and of prices, the results obtained would
be different fromthose obtained by directly neasuring all additions to and



CES/ AC. 68/ 2000/ 18
Page 8

withdrawals frominventories within the period. |In fact, in such a situation
it can be possible for the change in inventories to be counterintuitive with
negative val ues of inventory change being associated with positive changes in
quantities, or vice versa.

Assunptions nmade in measuring holding gains in inventories

27. Two assunptions have al ready been noted above - nanely, that businesses use
the “first-in-first-out” (FIFO approach to the flows of goods through
inventories and that they value the goods at “historic cost”.

28. There are several other assunptions which are made, even if some of these
are often not shown explicitly.

The prices for goods held in inventories can be estimted accurately using
the selling prices of simlar goods (these prices are collected by NSGs
for their CPlI, PPIs etc).

The turnover period (i.e. the ratio of the level of inventories to sales)
for each good held in inventories is fixed over time (it is possible to
handl e changing turnover periods in the calculations but it is very
costly to obtain the data needed to do so).

The rate of change (either increase or decrease) in inventories at the |eve
at which the estimation is carried out is constant between the beginning
and end of the accounting period. This can be a troubl esome assunption,
particularly if the accounting period being used is a lengthy one (such
as a year). For exanple, in the case of crops, it is possible to have a
very snmall or even zero change in inventories between the beginning and
end of the year even though there has been a huge buildup in inventories
as crops are brought in and then a correspondi ng rundown as they are used
up or exported. In such a situation, if prices for the goods involved
rise significantly through the year then there could be sone significant
holding gains arising because of the pattern of the buildup in
inventories early in the year followed by the rundown of the total
hol dings later in the year. |In such a case, if there are price increases
during the year, the withdrawals frominventories can be valued at a nuch
hi gher price than the entries into inventories.

Concl usi on

29. Hol ding gains occur because of differences between the original prices paid
for goods entering into inventories and the prices received when they | eave
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inventories. The econonmic interpretation of holding gains is not sinple. They
are not part of value added but they are inportant and have an econonic

signi ficance because they do result in an actual nobnetary gain to producers.
However, the costs of holding inventories are al so opportunity costs (e.g.
foregoing interest on the noney tied up in inventories or the interest costs of
nmoney borrowed to pay for the inventories).

30. It is necessary to renove the effects of holding gains frominventories
reported by businesses in statistical surveys when estinating change in
inventories on a national accounts basis. A nunber of assunptions nust be nmde
in this process. The accuracy of the estimtes of holding gains and the
national accounts estimtes of change in inventories are highly dependent on the
validity of those assunptions.
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