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Introduction

Inventory investment makes a significant contribution to
short-run changes in gross domestic product. In South
Africa relatively little research has gone into a better
understanding of inventory changes and their influence
on aggregate output and expenditure. The objective of
this article is to explore and explain a number of
prominent changes in inventory investment in South
Africa since the beginning of the 1960s.

Firstly, the role and measurement of inventory
investment in the national accounts are described.
Secondly, the motives for the holding of inventories are
discussed. Then the structural changes that took place
in inventory investment in South Africa are analysed,
before the relationship between inventory changes and
business cycle movements is examined. The article
concludes with the specification and estimation of an
econometric model of inventory investment.

Inventories in the national accounts

Participants in the processes of production and
expenditure can be divided into four sectors, namely
business enterprises, general government, households,
and non-residents. The basic processes or forms of
economic activity are production, consumption, capital
formation and transactions with the rest of the world.
The transactions relating to each of these processes for
the respective sectors are recorded in the different sub-
accounts of the national accounts.

Capital formation, or gross domestic investment,
represents an increase or decrease in inventories and
gross additions to fixed assets. The change in
inventories and not their book value is recorded in the

national accounts. Gross domestic product is the value
of all final goods and services that are produced during a
certain period, e.g. a year, within the boundaries of a
country. Existing inventories at the beginning of the
period are thus excluded, because they were produced
in previous periods. Only the additions to and
withdrawals from inventories, in other words the change
in inventories during a specific period, form part of the
gross domestic product of that period. Inventories
consist of raw materials, work in progress and finished
products.

Table 1 shows the gross domestic product and
expenditure account, in other words the consolidated
production account of the economy as a whole. The
sum of the expenditure items on the right-hand side of
Table 1 is, by definition, equal to the gross domestic
product on the left-hand side. The gross domestic
product and the different expenditure items are estimated
from many different sources of information of which the
accuracy and reliability may differ significantly. Because
of measurement errors, it is unlikely that the estimate of
total production will be exactly equal to the estimate of
total expenditure. The difference between these
estimates is designated as a residual item and included in
the right-hand side of the account. This residual, or
balancing item, is seen as part of gross domestic
expenditure because the estimated domestic
expenditure totals are deemed to be subject to a higher
degree of error than the estimates of the gross domestic
product and the transactions with the rest of the world.

Inventory investment, together with private
consumption expenditure, consumption expenditure by
the general government and gross domestic fixed
investment, forms part of total gross domestic
expenditure. Inventory investment therefore contributes,

Table 1. Gross domestic product and expenditure, 1994

R millions
Net domestic product at factor cost
(ECIOU INOOMBY. . vitssissinsisssnmsrinsossnnsssnssensssngs 323 024
Provision for depreciation ...........c.coveevivieiinenn 59 537
VCINOCEABEG i1 rasrsussssnissismsamoniasimpsniabrviibpnvis 57 736
JOSS: SUDBKNOB. . os556s:450sirsrvesninssisisvisrsonsssinsssisa 7 544
Gross domestic product at market prices | 432 753

Private consumption expenditure................... 256 320
Government consumption expenditure........... 91 349
Gross domestic fixed investment................... 68 101
Change in inventories .........cuummmmiennis 10 209
ROBICRIAI IO o oi05 655050 sbsiosnusessinansssnpimisonmiss s -1 493
Gross domestic expenditure...........coeeiveeenn, 424 486
Exports of goods and non-factor services ..... 102 682
less: |Imports of goods and non-factor

BOIVICES 5. cvvilinisiviisissoavioninisssbaiipansonsas 94 415
Expenditure on gross domestic product 432 753
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Changes in inventories can be planned or unplanned.
In Keynesian models, unplanned inventory investment
often plays a central role in explaining economic
expansions and contra.ctions. Empirically, however, the
planned and unplanned components of inventory
investment are not measured separately.

For national accounts purposes, the change in
inventories during a given period should be calculated as
the physical change in inventories valued at market prices
prevailing during that period. The standard period of
accounting in South Africa is a calendar quarter. To
obtain the closest feasible approximation of the desired
estimate for national accounts purposes, the difference
between the physical levels of inventories at the
beginning and at the end of a quarter is valued at the
price ruling in the quarter. Reported values of inventories
at the beginning and end of a quarter, i.e. the current
book values of inventories, are revalued to reflect
constant price levels. The difference between the
revalued inventories at the end and the beginning of the
quarter measures the physical change in inventories over
the quarter. This physical change in inventories for a
quarter is revalued at an average price that prevailed in
the quarter. The difference between the revalued
physical changes in inventories and the changes in the
current book values represents the inventory valuation
adjustment, i.e. the change in the value of inventories
because of price changes.

As illustrated in Table 3, inventory changes can be
calculated from quantity or book value data. Where the

Table 3. The calculation of inventory investment

actual physical quantities of inventories held by a
business enterprise or a sector at the end of each quarter
are known, the estimation of inventory investment is
straightforward. The change in physical quantity during a
quarter is multiplied by the average price of the product
concemned for that quarter. This method of calculation is
in fact used for livestock and gold inventories.

More often, however, only end-of-quarter book values
of inventories are available. Book values may change
because of changes in quantities or because of the
changes in the prices at which inventories are valued. To
obtain the national accounts concept of inventory
investment, the change in book values due to price
changes should be separated from the total change. To
do so, book values are deflated by an appropriate
component of the production price index. In this way book
values at constant prices are obtained from which the
change at constant prices is calculated, i.e. the change in
the quantity of inventories. By multiplying the change in
quantity with the average price index level for the particular
quarter, inventory investrment at current prices is obtained.

Quarterly estimates of the book values of inventories
at current prices are compiled from information obtained
from various sources, such as directly from the
Department of Agriculture, from statistical releases and
censuses of the Central Statistical Service, and from
surveys undertaken by the Reserve Bank for this purpose
where information is collected from public corporations,
business enterprises of general government and some
private business enterprises.

(a) From quantity data
(IS OATLCTE PRHOE . .cverenormrassrrrranmmssssn seravosvimmsviiiiiizn b anss sacsmuasbind KR edxksid dsbn RN cARR ek oshvm AT SR LIRS 20 units
GIEANEIV S SITHOE DO . iractssi s tinsomanriisgitbiimaases st cr i TS conaa IR N e b ipvakspmenpeess S F i brkatoaphn aiih 35 units
CNANGD 1Y QB vos saicnsimsssamecinamivoiiyansesias dsieos lis g aaisss s aaa ekt NS b e T LSSt s VUSSR R I F e aa s ViVt 15 units
AVEIRES PHCO PO LM <o sisunsmvsanigesinimssssstsbiorsss s nsas s ieimainassnsaaadiqeoisesnisssineiniass\redsssaids osudashmdnssnsaaabinns R1 000-
RWVETRORY WIVOBUMIBNR .56 smamsnss o e AR SR RS T A b o AR RO N F RS s TPev d erisind R15 000
(b) From book value data
Current price Price index Constant price
book value (period O prices) book value

() Value at ond of OO 0 ....icoswssiimsessssssmssisiiivsmionssrsinssen R4 000 100 R4 000
(i) Value at end of period 1 .......cceevveeririniimisrmnienisisnnnnnres R5 500 110 R5 000
(i) Change in DOOK VAIUE........cccurvieieriieiciiiniinieniernesinennnans R1 500 R1 000
Inventory valuation adjustment:
(iv) Change in constant price book value (real inventory investment)............... R1 000
(V) Average price index during Period 1 ........uremmmmimesmmniesssenisie 105
(vi) Inventory investment at current prices ((iv) multiplied by (V)).....ccccververennnn. R1 050
(vii) Inventory valuation adjustment (current price (iii) 1eSS (Vi) ...cocoviivivricinrnnnn R450
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products are determined largely by national policy
considerations and weather conditions. In a macro-
economic modelling framework such changes in
inventories are best treated as exogenous. The widest
inventory concept which can be modelled meaningfully
as a function of other macro-economic variables, is
industrial and commercial inventories. In the subsequent
description, the change in such inventories (at constant
1990 prices) is denoted by Al, and its level at the end of
the quarter by I; Al is the dependent variable in the key
equation developed below.

Inventories are normally held to accommodate sales
and to minimise the cost of production. Excessive
inventories would imply undesired interest and other
holding costs; insufficient inventories could result in sales
being forfeited. As a first approximation, a certain desired
inventories-to-sales ratio may be pre-supposed. If
lagged actual sales, S, 4, are equated with expected
current sales and Id represents the desired level of
inventories, then

Id = K-Sy, : (1)
with k* the desired equilibrium inventories-to-sales ratio.

The desired inventory-to-sales ratio is not constant in
the long run. Given the decline in the observed ratio of
inventory levels to sales, it seems reasonable to assume
that technological advances and cost considerations are
pointing to a steady decline in the desired ratio. In the
short run, changes in the holding costs of inventories will
inevitably exert some influence on the optimal level of
inventories that businesses are prepared to carry. Obvious
candidates for the explanation of short-run changes in the
desired ratio are interest rates and the relative prices of the
goods that are held in store. Higher interest rates are likely
to reduce the desired ratio, as would higher relative prices
of the goods held as stocks-in-trade. Given the high
import content of South Africa’s industrial and commercial
inventories, the real exchange rate can be used as a first
approximation for the relative prices of stocks-in-trade.
Without imposing any prior restrictions on the functional
relationship between k* and the explanatory variables, the
optimal ratio can therefore be written as:

K", = k*(t, Prime, Rex), 2

wheret = time variable to capture the systematic
long-run change of k*,

Prime = interest rate, and

Rex = real exchange rate.

The adjustment of the observed ratio to the desired
inventory-to-sales ratio is not instantaneous and can be
distributed over more than one calendar quarter. Since
sales may vary unpredictably, it is also necessary to
provide for unplanned inventory changes by introducing
overshooting, undershooting and attempts to return to
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equilibrium. Using Metzler's approach as a point of
departure, the lagged value of the level of inventories was
introduced as a further explanatory variable to capture
the partial and gradual nature of the adjustment process.
Unexpected short-run fluctuations in sales, the empirical
equivalent of which can be approached in numerous
ways, was also added as an explanatory variable.

By allowing the data to determine the final form of the
behavioural equation and after extensive experimentation
with numerous alternative specifications, the following
equation was estimated as the best approximation of the
inventory-accumulation process in the South African
economy:

Al = 163274 + 0277S,, -0,000477 .t.S,,
(1,46) (4,91) (-2,26)
4
-0,266 It-2 -0,196 (81 v %_ZSI-I)
(-6,52) (-4,67) i
-28,29 Prime, 4 -42,43 Prime,_,
(-3,51) (-3,51)
-42,43 Prime, 5 -28,29 Prime, 4
(-3,91) (-3,51)
+9,05 Rex,.y +13,58 Rex; o
(3,96) (3,96)
+13,58 Rex,.5 +9,05 Rex; 4 (3)
(3,96) (3,96)

R2 = 0,59 ; R? (adjusted for degrees of freedom) = 0,56
F-statistic = 21,82

DW = 1,76

Estimation period = 1971Q1 to 1995Q1.

Estimated by ordinary least squares; t-values in brackets
immediately below the estimated coefficients.

The coefficients of lagged values of Prime and Rex
were estimated by assuming that these coefficients follow
a second-degree polynomial distribution with both
endpoints restricted to zero.

The variables involved are listed below. Those
marked with * are measured in millions of rand at
constant 1990 prices, and are seasonally adjusted.

Al = change in industrial and commercial inventories®,

S = aggregate sales” (defined below),

t time variable, 1960Q1 = 1, 1960Q2 = 2, etc.,

I quarter-end level of industrial and commercial

inventories®,

Prime = quarterly average prime interest rate of the
clearing banks, per cent per annum

Rex = quarterly average real effective exchange rate
of the rand, 1990 = 100 (rising values signalling
an appreciating rand and declining values
signalling a depreciating rand).









forward for the structural changes in the different
countries are also broadly similar.

Inventory investment tends to coincide with the
business cycle and does, not initiate cyclical changes in the
economy, while the level of inventories follows the business
cycle with a time delay of about three to four quarters.
Because of its consistency as a lagging aggregate behind
overall economic activity, the level of industrial and
commercial inventories forms part of the composite
lagging business cycle indicator of the Reserve Bank.

An econometric investigation of quarterly changes in
real industrial and commercial inventories has sales,
unexpected changes in sales, the lagged level of
inventories, interest rates and the real exchange rate as
explanatory variables. The model performs reasonably
well in ex post-forecasting. Of particular significance is
that both interest rates and the exchange rate — variables
well within the sphere of monetary policy — are shown to
have a significant effect on inventory investment.
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