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Executive Summary

It is generdly acknowledged that there is no sufficent, exhaudive and daborae
empiricl examingtion of the quantitative impect of policies pertaining to import demend
and economic growth in South Africa In order to arive a conclusve, sagacious and
agoplicable policies on the economic growth potentid of an economy, it is imperaive to
evduae, empiricdly, whether envissged economic growth raes and employment
creation are feasble, given the sodio-economic drcumstances.

The fundamentd quesion of the condrant or raher efective condrants to high
economic growth rates, measured by gross domedtic product, has aways desred urgent
atention but has been neglected. There gppears to be strong reasons to beieve that the
South African economy, like other middle-income developing economies, is subject to a
“powerful baance of payments condraint that effectivdly aborts the growth process
before it is able to ddiver rigng per cgpita incomes’ (Indudrid Strategy Project, 1995
49).

Furthermore, dthough this issue is widdy recognized, there has been little systematic
andyds of this important quesion. Many writings which, implictly or explictly, note
the foreign exchange shortage as adversdy affecting the economy’s growth capecity have
tended to focus and give enormous emphasis on exports and export expanson as a means
to eradicate this economic dilemma However, together with exports the demand for
imports dearly determines the behavior of the trade account of the baance of payments
as a whole. Consequently, this pagper intends to consder one important aspect of the
bdance of payments condrant, namdy, the import peformance and import demand
eadticities.

The dudy deives the import demand function and goplies the recent time-series
techniques to modding economic time-series. Prior to the empiricd modd, the paper
describes the behavior of imports. This section examines the cydicd and trend behavior
of import performance snce the beginning of the 1970s The sudy dso briefly looks a
the rdaionship between import of capitd goods and invesments in South Africa The
geogrgphic  origin of imports by regiond trading blocks is dso discussed. That is
followed by an extendve literature survey conducted on import demand dadicities in
South Africa and trade dadidties in generd. The import peformance and import
demand functions were sudied in an economic policy context and the andyses were in
some cases redricted by data condraints. Import behavior paiterns and empiricd results
of theimport demand modds are discussed and international comparisons are drawn.

There ae a few basc points that emanate from the overdl discusson. In the import
performance section, it can be concduded that labour intendve commodities have the



larges share in total imports there is a very deady, inggnificant decline in import
penetration ratios and these have increased lately and that import of capitd goods is
positively corrdated to investmernt.

The deription of dudies shows that the demand for imports is largdy influenced by
economic activity as compared to rddive prices. Some of the results are shown in the
gopendices and discussed in text, where comparisons are made between the results of
different dudies and the man findings of this dudy. Precisdy, the mgor finding is tha,
as other dudies concluded, the propendty to import with respect to income is more
ggnificant than the price dadticity of demand for imports.

The import peformance findings combined with timesies edimation rexults rase
doubts to envisoned employment cregtion levdls and economic growth rates in South
Africa This is quegtionable because South Africds imports have been on an increase
whils exports have not performed wdl. From the time-series point of view and based on
edimation results, the current economic drategies should dso address the import demand
question or foreign exchange and domestic economy development if the projected growth
rates and employment levels are to be achieved.

1INTRODUCTION

It is widdy acknowledged that the South African economy is, arguebly, condrained by
the lack of foreign exchange. As an example, Joffe et d in the Indudtrid Strategy Project
(1995: 49) reflect on the manner in which the badance of payments condraint “effectively
aborts the growth process before it is able to deliver rigng per cgpita incomes’. Also, the
South Africa macroeconomic framework (Gear, 1996.3) notes that “the bdance of
payments remains a sructurd barrier to accderaied growth” for South Africa A possble
exigence of a foreign exchange shortage in the South African economy was long noted
by the Centrd Economic Advisory Service (NEM, 1993) and equaly discussed by the
Macroeconomic Research Group (MERG, 1993). Bliss (1989), Eaton (1989) and Bacha
(1990) have examined the man hinding condraints of faster growth of economies and
conclude that the shortage of savings or foragn exchange will inevitebly negativey
affect the economic growth of a naion. Bacha (1990: 282), in paticular, demondrates
that most developing countries are hooked by a foreign exchange condrant rather than a
savings congraint. There appears to be good reasons to beieve that the economic growth
of the South African economy is effectivey condrained by the lack of foreign exchange.

In South Africa, many studies have vigoroudy pursued the problem of dow economic
growth and generdly conclude that policy mekers should am a increesng exports. This
concluson implies that export promotion and/or import liberdization can remedy low
growth. However, these dudies do not, per se, look a the posshility whereby exports ae
uncble to increese auffidently enough in order to overcome the foregn exchange
condrant. This sudy recognizes that posshility and it reterates that together with the
behavior of exports, the demand for imports determines the behavior of the trade account
as a whole. Consequently, this study intends to contribute to the understanding of South



Africds foreign trade profile by examining the other Sde of the bdance of payments
namey import peformance and import demand dadicities The dudy assesses import
demand dadticities for South Africa with respect to red income and rdative prices usng
recent economelric techniques. The dudy begins with a brief description of the South
African import performance. Section three concentrates on a review of gudies of import
demand dadticities Section four discusses reults of the import demand modds estimated
for South Africa Ladtly, the paper concludes by drawing some policy suggestions.

2. IMPORT PERFORMANCE IN SOUTH AFRICA

The demand for imports is determined by both economic and norteconomic factors
Thee will, generdly, indude exchange rates and/or rddive prices, economic activity,
domesdtic and externd economic conditions, production and/or labour cogts, and politicd
adrcumgances (World Bank, 1987). However, as agued by Erasmus (1978) and
esawhere, rddive prices and red income are the mgor factors sggnificantly affecting the
demand for imports and supply of exports This issue is discussed more extensvey in
Subsequent sections.

Rivera-Batiz (1985) argues that a rise in economic activity would induce an increese in
imports, the resson being that high red income promotes consumption. In the case of
South Africa, as income rises there is high probability thet imports will increase perhaps
because of the need for those commodities or because of other factors. In that regard,
there is direct connection between economic growth and the trade bdance. Micro-
economic theory podulates the demand for any good to be a function of income and
prices, ceteris peribus. In this context, relative price changes have, presumably, an impact
on the current account balance through changes in import demand. In theory, an increase
in relative prices should reduce the demand where as a rise in income will increese the
demand for acommodity.

According to Rangesamy (1990), effective exchange raes play a pivotd role in
determining imports and exports of the nation. This leads us to the ‘Madhdl-Lerner’
condition which contends that for devauation policies to be effective, import demand and
export supply eadicities must exceed one. This shows the mgor role played by exchange
rates in determining the magnitudes of both imports and exports. Holden (1990,1991)
discusses this issue in larger detal in that the efficacy of any foregn trade regime rdies
on effective exchange raes as they fundamentdly affect the trade bdance Politicd
factors have aso been identified to have an impact on foreign trade regimes as argued by
Rangasamy (1990). For ingance, Mol (1990) argued that South African economic
policies were influenced by the politicd beiefs based on the former government's
ideologicd gpparatus. However, these issues ae beyond the scope of this sudy. This
paper confines itsdf into the destription of trade behavior and the datidtical estimation of
the megnitudes of import demand dadidties thereby suggesing polides for the
economy that emanate from subsequent andyss.

2.1 Description of Import Trends



The fdlowing discusson focuses on the description of the behavior of South Africas
imports. The discusson dso briefly dludes to the geographicd origin of South Africas
imports, in terms of regiond trading blocks The main objective of this sub-section is to
describe  the import performence of the South Africen economy. This am is
accomplished through examination of the trends and cydicd vaidions in imports This
Is mede possble by assessng the compodtion of imports by man economic sectors and
ub-sectors, rates of growth of imports, import penetration ratios and other rdevant data
The dudy dso briefly looks into the possble rdationships between imports and
investment.

2.2 Data and M ethods

There are a few important issues to be noted in relaion to data and methods of andyss
The data used here are taken from different sources and trandformed to fit the current
context of discusson. The primary data source of many trade series is the Department of
Customs and Exercise.

These data ae normdly audited by the Saidics South Africa (formerly known as
Centrd Statidtica Services). The Policy Andlyss section of the Department of Trade and
Indudry aso examines these data while the Indudrid Development Corporation (IDC),
the South African Reserve Bank (SARB) and WEFA Southern Africa keep track of these
data and use them for policy andyds of various kinds. The fird sat of daa used in the
current section are taken from the IDC sectoral data produced in 1995. These data offer
trends for the years 1972 to 1993 ad are avallable for 36 economic sectors. These data
have not been up-dated for the years after 1993. This has been attributed to changes in
ISC codes that were taking place during the production of this sudy. WEFA has a
raivey amilar data for the period 1970 to 1995. However, these data are not entirely
the same as the dassfication sysem is dightly different.

This sudy mainly uses IDC indudtry deata because these were the only data within reach
a the dudy’'s inception . Moreover, the IDC has continued producing indudry data thet
are reesonably compatible which is useful for describing trends after 1993, Because of
the lack of complete consgency of thee data, only the compodtion of imports is
examined dter 1995. Other sources, incduding the author's own caculaions, ae dso
used in explaning trends. The data from 1993 to 1997 have been converted into 1995
ri Ces.

As mentioned in section 1, this paper dso briefly describes the geogrgphicd origin of
South Africals imports Although this is not the main focus of the current dudy, it is
cucid for policy making with regards to foreign trade and foreign trade reations The
data used for the caculatiion of the compostion of South Africas imports by country of
source are the unraudited Customs and Excse trade data which comprise imports from
270 countries and 99 ISIC sctors. Thee data were transformed into annua deata
(congant 1990 prices) for the period 1993-1997 and countries were aggregated into
trading blocks such as SACU, SADC, EU, NAFTA, APEC, PTA, ASEAN, MERCOSUR
and others. These data have been taken from the Policy Andyss section of the



Depatment of Trade and Indudtry. It only serves here as an indication of how trade with
regions changed during 1993-97 and can as yet not be used for sophiticated andyss as
they are not audited and available for only five years.

2.3 The Nature of South African Imports

Higoricaly, South Africa can be dasdfied as a minerds-based economy!. This means

that for decades the economy has relied on exports of primary sector>. However, this has
been subject to debates (see, Ariovich, 1979, 1980 and Holden and Holden, 1991).

Table 1 shows the compostion of tota imports by man sector, for sdected years, in
current rand millions cadculated as the percentage shares of each sector to totd imports
usng IDC (Economic Andyds Sysem, 1972- 1993). This table has been extended using
sectoral datafrom IDC (1998).

Table 1. Compostion of South Africas Imports by Man Economic Sectors 1975-1997
%

Sector 1975 1980 1985 1990 1993 19973
Agriculture 1.75 1.29 297 163 254 5.83
Gald mining 0.01 0 0 0 0 0

Other mining 12.27 17.01 11.16 10.57 9.05 18.74
Manufacturing 69.22 65.56 67.87 68.01 65.81 75.43
Sarvices 16.76 16.13 18.78 19.79 216 -
Totd 100 100 100 100 100 100
Source: IDC, 1995 and 1998

Table 1 shows that more than 60% of total imports are manufacturing imports, athough
this declined dightly between 1990 and 1993. There are myriad reasons, both economic
and poaliticd, for this trend (i.e import behavior) which will be discussed in the sections
bdow. Bridly, this is rdaed to the higoricd devdopment of indudridization in South
Africa

Table 1 dso illudrates that the percentage share of manufacturing imports in totd
imports has increased from 68.01% in 1990 to 75.43% in 1997. Smilaly, the share of
other mining imports from totd imports has increased from 1057% in 1990 to 1874 in
1997. Over dl, the share of each sector has increased, particularly snce 1990. Data for

! Own calculations, using the input-output tables for 1995, show that most sectors are natural - resource
basad. For example, 16 of 23 manufacturing sectorsuse morethan 20% of inputs from primary sectors.

2 Fine and Rustomjee (1996) and Bell and Farrell (1997) present relevant policy issues pertaining to the
“Minerd’s Energy Complex” and itsimpact on manufacturing performance

% The 1997 figures are computed from the 1998 IDC sector datapublished in ‘ Trade for Growth
review. Sarvices sector datawere not available.



the services sector is not avalable but it may be safe to assume that the share of services
has increased as well.

2.4 Cyclical and Secular Trends

In spite of some cycicd movement in the SA trade baance, imports have shown a
condderable increese during the period of andyss This is dearly noticegble in the case
of manufacturing where imports have increesed condgtently. Table 2 bedow depicts totd
imports by main economic sectors in current rand terms for the period 1975 to 1997 using

IDC sectord data series (1995) and IDC (1998) sectord data.

Table 2: South Africa s Imports 1975-1997 (R million)

Sector 1975 1980 1985 1990 1993 1997
Agriculture 142.09 22001  847.79 881.32  2697.28  5351.6
Gald mining 0.84 0.24 0 0 0 0
Other mining 996.92 289287 318643 571273 68913  17200.6
Manufacturing 5626.15 111513 19169.1 36757.6 50115.7 69243.47
Services 1362 27435 534265 106942 16450.6 -
Total Imports 8128 17008 28546.0 540460 761550 91795.6

Source: IDC, 1995 and 1998

However, table 2 does not illudrate growth raes it smply gives an indicaion of the
vdue of imports by different sectors in current terms In current prices, Table 2
tentativdy shows that totd imports snce 1975 have increesed with manufacturing
leading the trend, followed by sarvices, other mining, and agriculture. Table 3 shows tha
growth rates for most manufacturing sub-sectors have been podtive, except for some
paticular periods associated with externd factors vaues of imports have risen
continuoudy. The figures of 1993 to 1997 taken from IDC (1998) show that the leve of
imports has conggently increased snce 1993. The totd import figures have risen from
R76 155 million in 1993 to R91 796 million in 1997.

2.5 Growth Rates of Imports

The some negdive growth rates of imports, as shown in table 3, can be attributed to the
collgpse of the Breton Woods Sysem which caused exchange raes voldility, externd
shocks such as ail price shocks, and sanctions. Perhaps political conditions and large debt
burden dso affected growth of imports particularly during the 1980/85 period. This point
can dso be ducidated by looking a disaggregated levels of the growth rates of
manufacturing imports. Teble 3 confirms the view that in 1980/85 the economy was a
litle unstable due to the factors named above.

Table 3: Growth Rates for each Sub-sector Imports 1972-1997 (constant 1993 prices)

Sector 1972/75 1975/80 1980/85 1985/90 1990/93 1996/97



Food 183 0.98 6.78 047 -0.92 11.35

Beverages 22.94 1.75 8.98 6.21 -2.84 322
Tobacco -8.33 -12.51 4.32 -16.67 238 -

Textiles -4.97 213 -0.69 -3.18 4.26 0.04
Clothing -7.01 -0.15 -3.74 -4.49 29.55 -247
L eather -6.22 -17.96 -1.84 26.98 -1.46 842
Footwear 4.37 2.67 6 -8.01 17.45 0.04
Wood -14.96 -5.46 5.8 0.03 6.99 2.81
Furniture 0.92 -100 -100 38.27 12.41 6.69
Paper 12.51 011 -6.69 -3.55 -151 -0.86
Printing -185 14.72 2.1 8.75 -10.08 -5.45
Chemicds 1.99 -04 -0.82 5.88 -1.28 -0.73
Rubber 747 523 747 8.72 -1.97 0.20
Fladic -0.95 4.65 10.2 845 4.06 0.40
Pottery 13.07 -7.28 10.82 -8.05 9.27 -

Glass -554 114 -0.11 -4.89 259 1.39
Non-metdlic 29.25 -9.54 -29 2.26 5.2 0.21
Iron and sedl 5.28 -20.14 -29 353 -13.59 2.00
Non-ferrous -4.20 944 1.85 519 2.66 -1.07
Meds 7.31 0.99 -3.04 -0.28 -1.47 -112
Machinery 14.97 0.37 -4.69 0.84 -3.69 143
Elect. Machinery 12.03 0.96 0.4 1.28 -0.1 209
Trangport equipment 3.60 4.37 -8.61 -1.19 245 -

Other Trangport 19.18 -3.3 -7.18 259 3.78 -1.75
Other manufacturing 23.06 10.41 -6.44 10.08 2.16 2.79
Totd manufacturing 7.53 0.65 -3.12 1.99 -0.68 0.22

Source: IDC, 1995 and 1998

A large number of sub-sectors show a dragtic decline in their growth rates in 1980/85 and
thet is the period where both economic and politicd ingability prevaled. However, this
trend changes over time. For indance, certan sectors have been importing more whilst
others have been reducing ther imports. The growth of totd manufacturing imports has
increased during 1996/97 when many sectors recorded pogtive growth raes. In terms of
factor intengty, only labour-intensve sectors recorded pogtive growth rates whilst
capitd-intendve and intermediate capita-intensve sectors have continuoudy  recorded
negative growth retes.

2.6 Import Penetration and Import Demand

Looking a the period of 1946 to 1997 usng the SARB data (various issues), the import-
GDP rétios has dightly declined in the 1980s and increased there &fter. Table 4 shows
that the merchandise import-GDP ratio has increased from 19.77% in 1986 to 31.27% in
199 whilg the totd export-GDP ratio decreased from 36.92% in 1986 to 31.86% in
1996. Import-GDP ratios have adso continued to increese. For example, the import-
penetration ratio of 1997 stands at 32.26% which is close to double the figure of 1986.



Table 4. Ratios (%) of Tradeto Totd Economy (1946 - 1997)

1946 1956 1966 1976 1986 1996 1997

Imports— GDP 2141 2548 2122 2644 1977 3127 3226
Exports— GDP 2760 3499 2906 3122 3692 3186 3309
Totd Trade - GDP 55.01 6047 5028 5767 56.7 6313  65.35
Source: SARB (variousissues)

The above trend would suggest that there has been some degree of import replacement in
the economy in the 1980s This means that certain commodities origindly imported have
been produced in South Africa in the past two decades. However, there are problems with
this condusion because the decrease in the import-GDP ratio may be the result of lower
growth rates. Neverthdess, the import-GDP ratio of 1996 was 31.27% and that of 1997
was 32.26%. There are reasons to beieve that imports have grown more rapidly in 1997
and 1998.

The import pendration raios for the manufacturing indudry, in Table 5, cdculaied as the
ratio of imports to domedic demand (gross output plus imports less exports, multiplied
by a 100), show that the import penetration to the economy has been rdatively condart,
dthough dightly decreasing and increasing in some years

Table 5: Import Penetration for Manufacturing Sectors (1975 - 1995)

1975 1980 1985 1990 1993 1995

Capital-intengve Sectors 1736 128 1052 1242 1198 1318
Intermediate Sectors 1919 1733 1425 1287 1437 2147
Labour-intensve Sectors 2898 2542 2572 2593 257 31.58
Ultra labour-intensve Sectors 1797 187 1507 1782 2019 3160
Totd Manufacturing 2167 1876 1644 1683 1727 24.46

Source: IDC, 1995, Bell and Cattaneo (1997: 16), and IDC, WEFA, 1998

In terms of capitd-labour intengty for manufacturing done, imports have concentrated in
labour-intensve commodities  As shown, labour-intendve and  ultra-labour-intendve
sectors have more than 30% import penetretion ratios in 1995, sgnificantly high reative
to other sectors import penetration ratios. This dso raises some policy questions since
the manufacturing sector is the largest provider of employment and has a larger share of
imports.

2.7 Import of Capital Goods

Although this pgper manly focuses on import peformence and import demand
dadidties brief atention is given to the andyss of the invesment angle to imports This
section briefly describes ardaionship between imports and fixed invesment.



In practice, particularly for small open economies like South Africa, the share of capitd
goods imports to tota imports is generdly higher then the shares of other commodities.
If, as commonly podulated, cgpitd goods imports represent invetment into the smadl
open economy it is therefore imperdtive to asess the nature of the rdaionship between
imports of cgpitd goods and invesment in South Africa As explaned in the
introduction, this paper focuses on import demand dadicities usng recent time-series
methods that is based on microeconomic demand theory that attributes changes in the
demand for any commodity to income and prices As a rexult, the discusson of
invesment is additiond because South Africa, as a smdl open economy, imports
relaively large amounts of cgpitd goods There are other complex issues that come out
of this rdaionship which are not part of this research. For ingance, the multiplier effects
of changes in import of invesment goods to the economy through changes in the baance
of payments are not pat of this sudy. This dudy assumes tha imports of any good,
cgpitd or otherwise, afect the current account of the baance of payments, paticularly if
the growth of exportsis poor.

2.8 Compodition of Importsby Type of Commodity

This section highlights the trends in import behavior of ceatan commodities The
dandard categorization is used (i.e capitd goods, intermediate goods, and consumer
goods). The discusson will focus on the descriptive trends that associate imports and
invesment in South Africa Usng WEFA Southern Africa databank, sectors have been
classfied into capitd goods sector, intermediate goods sector, and consumer goods
sector. Percentage shares of each category from tota imports were caculated usng the
same data sst. Table 6 shows the compodtion of imports by commodity types. As argued
in Hawkins (1997), the share of import of cgpitd goods has been rddively higher than
the share of other goods. It has in some way remained constant starting a 57.84% in 1985
t0 57.63% in 1998 (sdlected years).

Table 6: The Percentage Share of Importsto Tota |mports— Sdected Y ears (1975 -
1998)

1975 1980 1985 1990 1995 1998

Capitd Coods 62.14 62.22 57.84 5752 5824 57.63
Intermediate
Goods 2495 2456 27.06 2957 27.03 24.84

Consumer Goods 1291 1323 1510 1290 1473 1752

Tota 100.00 100.00 100.00 100.00 100.00 100.00
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Source: Cdculations from WEFA Southern Africa databank (various issues)

It is dso important to note tha the share of imports of other sectors particulaly
consumer goods have been dightly increesing. For example, consumer goods share darts
from 12.91% in 1975 to 17.52% in 1998. Graph 1 indicates that the gap between the
ghare of intermediate goods imports and consumer goods imports is narowing. Assuming
that imports of capitd goods reflect invesment into South Africa it implies that
invesment has remained unchanged. This is debatable because data provided in Mhango
(1999) sudy shows thet fixed invesment aone has been on anincrease.

Graph 1: Composition of Total Imports by
Type of Commodity
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Graph 2 shows that invesment in the form of gross domedtic fixed invesment (GDH) is
related to imports. Usng SARB data a an aggregate level, GDFl schedule moves dosdy
ad in a dgmilar direction with imports schedule. From 1993 onwards, totd imports
exceed GDH. One hypothess is that the South African economy has been in a recovery
phase beginning around 1993. The results of an empiricadl modd in section four show that
an increase in economic activity simulates imports.

In grgph 2 imports are aove investment from 1993 onwards which shows that South
Africa does not import only capitad goods Taking one particular sector’'s invesment and
comparing that with imports of cgpitd goods, the link between capitd goods and
invesment is further confirmed. Graph 3 shows the schedules of cgpitd goods and
invesment in machinery and trangport equipment. Invesment in machingy and transport
equipment is corrdated to imports of capital goods.

1



Graph 3: Import of Capital Goods and
Investment in Machinery and Transport
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The discusson here needs to be treated with care It should be noted that explaining
rdaionships by mere trends might give mideading information. Unrdated variables may
aopear to be related but not in a true economic sense. The andysis here acknowledges
shortcomings of the goproach used but it seemed the only possble means to describing
import-invesment rdationships  In teems of the focus of this dudy, the discusson of
imports-invesment nexus further proves the dgnificance of imports and import demand
for the baance of payments. As noted earlier, this Smply sketches a possible rdationship
but has no spedific addition to the findings of the dudy. Tentativey, the link between
imports and investmentsis highlighted.

2.10 The Origin of South African Imports

There are a few basc points that need atention with regards to the origin of South
Africds imports. In terms of trading blocks shown below in table 7, large volumes of
South Africals imports come from the European Union (EU), followed by Asa North
Americaand North Africaand Middle-east.

Table 7: Compostion of South Africa s Imports by Regions and Countries 1993 — 1997
(1990 prices)

1993 1994 1995 1996 1997

SADC 4.08 2.16 1.78 1.92 1.83
Other African Countries 1.19 0.96 0.90 0.95 131
North Africaand Middle East 1.36 4.53 7.64 789 11.20
North America 14.76 1416 1338 1352 13.63
EU 43.36 4726 4534 4433 43.37
Other European Countries 0.71 0.71 0.99 0.50 1.90
Latin Americaand the Caribbean 247 2.98 292 2.64 3.09



Asa 27.05 2530 2401 2473 2094

Audrdia 1.18 1.53 1.76 2.46 2.52
Other Countries 0.31 0.15 0.14 0.17 0.20
Undlocated 3.53 0.25 114 0.90 -
Totd

100.00 100.00 100.00 100.00 100.00
Source; DTI, Pretoria

SA imports from the EU have remaned above 40% of the tota imports snce 1993,
dthough the share of the EU imports have dightly decreased from 45.34% in 1995 to
43.37% in 1997. ASds share is above 20% and it has aso decreased from 24.01% in
1995 to 20.94 in 1997. The share of North America, the North Africa and the Middle-esst
has increased. For example, in 1995 the share of North America was 13.38% of the totd
and this figure dightly increased to 13.63% in 1997 whilg the share of North Africa and
the Middle-east rose from 7.64% in 1995 to 11.20% in 1997. From the previous
discusson of imports, it is dear that imports in red terms have increased. Examining the
direction of SA imports from a different angle the trend remans the same. Looking a
table 8 bdow, the share of the EU is dill leading followed by the Asa Pecific Economic
Cooperation (APEC) and the North America Free Trade Agreement (NAFTA).

Table 8. Compostion of South Africas Imports by Regiond Trading Blocks 1993 —
1997 (1990 prices)

1993 1994 1995 1996 1997
NAFTA 13.52 13.11 13.10 13.18 13.98
EU 39.62 43.56 43.95 42.96 47.57
APEC 36.32 34.78 34.68 35.67 32.99
SADC 3.72 1.99 1.73 1.86 0.08
PTA 1.40 0.71 0.73 0.89 0.87
PTA lessSADC 0.19 0.13 0.19 0.17 0.80
ASEAN 3.54 3.61 3.52 3.39 3.28
MERCOSUR 1.69 2.10 2.10 1.89 2.16
TOTAL 100.00 100.00 100.00 100.00  100.00

Source : DTI, Pretoria

The shares of the EU, NAFTA, axd MERCOSUR have magindly increesed whilg the
shares of other regiond blocks such as APEC have remained around the same levels. The
Southern  Africa Devdopment Community (SADC) and the Prefaentid Trade
Arrangement (PTA or COMESA) supply virtudly no imports into South Africa The EU
export shares into totd South African imports is important, especidly given the recently
sgned SA-EU Trade, Development and Co-operation Agreement.

3. LITERATURE SURVEY

Over the past gxty years or 50, and especidly since the second World War, economists
have long been concerned with datidicd estimates of the numerica vaues to be assgned
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to “dructurd parameters governing interngtiona trade relaionships’(Cheng, 1959: 107).
According to Magee (1975: 175), atention given to internationd trade reationships or
econometric trade modds is characterized by both normaive and postive reasons.
Internationdl  trade modds ae sad to be useful in messuring the wdfare cods of
fluctuations in internetional trade, the wedfare effects of macroeconomic redrictions on
trade, effects of internationd trade on domedtic growth, policies to obtan internd or
externd bdance, and policy effects of exchange rate changes and trade redrictions on
externd balance, anongd others (Magee, 1975: 176).

Noting the vast interest that economists have shown in international trade modding,
Goldgein and Khan (1985: 1042) cite the avalability of data, understanding or ability to
undergand the underlying theoreticd framework for the determinaion of trade volumes
and prices, and wide gpplications of esimated income and price dadicities to a host of
crucid macro-economic isues, as the man reasons for the unusuad degree of atention
devoted to trade eadticities.

This refers to a rich data base on the vadue of imports and exports for many countries and
commodities the familiaity of consumer demand and production theory, and the
application of trade dadicities to internaional transmisson of changes in economic
adtivity and reaive prices the impact of expenditure-switching and expenditure
reducing polides, wefare and employment effects of changes in trade redrictions, and
other policy implications Miller and Fraianni (1973 191) dso cte “theoreticd
goparaus as well as the nature of data variadles’ to be the main factors shaping the
choice of both variables and modding approach. Some of these reasons have been
questioned by other authors (see, Magee, 1975: 187).

For Goldgein and Khan (1985: 1098), empiricd research on trade dadticities does not
take into account the links between financid and red economic sectors: This implies that
many empirica trade modds do not consgder both financid and red economic variables
when edimating regressons. For example, many trade regressions include red imports,
red exports, relative prices, and red income but exclude capitd flows.

In addition to thet, the efficacy of internationd trade policy largey depends upon the sze
and ggnificance of both import and export price and income dadicities This implies
that, for indance, when a rdaive price dadicity to import is bigger and sgnificant,
policy makers could modify exchange rates S0 as to affect imports Consequently,
economiss have devoted an enormous amount of atention to the edimation of trade
dadicities However, assgnment of daidicd and numericd vaues to interngtiond trade
relaionships has been characterized by both econometric and specification controversies,
Mutti (1977 73) agues that there is no homogenous approach to esimating an import
demand equation, and that more generd functiond forms, which may require more data,
should be adopted because many import demand equation Specifications are not
“goplicable in dl dtuations’. There are many disagreements on the common approach to
edimation of trade dadicities. As a reault, this chapter intends to discuss both theoretica
and econometric issues that prevall in many sudies and have not been settled.
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This section discuses dl rdevant issues as they relate to the scope of this paper.
Condderable dtention is given to dudies that have not been extensvey reviewed, in the
past. Other surveys of this nature exis. For example, Cheng (1959), Magee (1975),
Golddein and Khan (1985) and others have reviewed mogs earlier literature on this
subject. | adopt an approach used by Magee (1975) and hence frequent reference to
Magee (1975). Issues examined incude the theoretica background for import demand
edimation, choice and expected dgns of the vaiables entering the import demand
equation, import demand equation Spedification, time lags and dynamics use of
dummies indices and proxy vaiables cydicd ad scular factors leves  of
disaggregetion, Smultanaity, dability of trade rdationships methods of measurement,
policy conclusions, and suggested future research.

However, this sudy does not dwdl on a critique of broad theoreticd and practicd
shatfdls of internationa trade modds. The man focus for this sudy is import demand,
and as a result emphads is given to import demand dadticities and not broad internationd
trade models®

3.1 Methods of M easur ement

As indicated above, methods of measurement of trade dadticities in generd and import
demand dadidties in paticula differ dgnificantly. There has been a frequent use of
Ordinay Least Squares (OLS) in edimation of import demand eadicities with respect to
income and reldive prices.

This method has been citidzed in many respects The aiticians for this goproach
indude its falure to ded adequady with time-series data and dependency on a large
number of quedionable assumptions. It is assumed, for indance that exporters and
importers are dways in the long-run equilibrium, supply price dadticties of imports are
infinite, and that consumer money illuson does not exis. These assumptions and other
shortfdls of OLS methods may result to ‘ourious and unrdiable estimated outcomes.

Farly recently, Maguez (1994) shows that Full Information Maximum Likdihood
performs better than OLS, and Senhadji (1997) proves that Fully Modified (FM)
edimators usng the Monte Calo methods out-perform OLS. However, many authors

* The debate on appropriate methods or techniques of estimation remains unsettied. Some of the main
sudiesthat extendvely discuss modding techniques and disagresments are Orcuitt (1950),
Magee (1975), Murray and Ginman (1976), Thursby and Thursby (1984),
Golgtein and Khan (1985), and more recently Stock and Watson (1987), Pagan and Wiggins (1989),
McCdlum (1993), Maguez (1994) and Senhadji (1997).

® Theseissues, induding qualitiesof perfect versusimperfect substitutes approach, various world
trade modds, competing balance-of-payments theories, and others are not the subject of the current

sudy, dthough reference to these issues is frequently made as Sudies engage with them [ see,
Magee (1975) and Goldgtein and Khan (1985) for an exhaudtive debate around these
controverses).
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have continued usng the OLS gpproach arguing that it is relaively esder and convenient.
Houthakker and Magee (1969: 111) acknowledge the bias that may be associated with
results obtained through the use of ordinary least-squares method in esimating income
and price dadticitiesin world trade.

Magee (1975: 183) opts for the smultaneous-eguation approach combined with the use
of insrumenta varigbles as it improved demand dadicities For Khan (1974), a two-
dage leest squares method proved superior to OLS as it offered sgnificant price
eadicities of the demand for imports ad a higher coeffident of determination. However,
it is unclear whether a method per se or other factors influence the Sgnificance of results
For indance hidoricdl data mis-observation or mis-capturing may affect modd resuts,
not the method used (see, Orcut, 1950). There may, thus, ill be a case for ordinary lesst
squares methods of egstimation. Criticiams based on its dependency on assumptions such
as those noted above, and falure to capture data problems in a time-series context, can be
dismissd by the fact that a combination of OLS with various diagnogtic checks of the
series should yidd a good result or at leest give a broad picture of the nature of economic
relationships.

The choice of the method of estimation depends on the purpose of edimation and data
avalability. As noted above, Mutti (1977: 73) contends that there is no universdly
accepted, homogenous manner of esimating import demand dadicities Other sudies
have used the Gross Nationd Product Framework and the Aggregator Function where
imports and exports are modded smultaneoudy with the demand and supply functions of
domestic factors [see, Kohli (1978) and Lawrence (1989)].

3.2 Import Demand Function(s)

Soedifiction and edimation of the import demand function largdy rdy on mico
economic consumer demand and production theory. Miller and Fratianni (1973. 191)
concdude thet the import demand function derived from the utility function hes both
theoreticd and empiricd standing.

The demand for any commodity depends on reaive prices and red income
Consequently, the import demand is viewed, ceteris paribus, as a function of rdative
prices and red income (Eraamus, 1978: 27). In nealy dl dudies red income refers to
red gross domedtic expenditure or red GDP minus exports. This variable, according to
Magee (1975) captures domestic economic activity or what Goldsein and Khan (1985:
1056) term the ‘scde vaiable. Rdative prices refer to the raio of import prices to
domegtic wholesde prices Based on the utility maximization function, this spedfication
is standard and frequently used (see, Miller and Fratianni, 1973).

All other dudies adhere to this specification, except for the GNP framework approach.

However, Khan (1974) quetions the use of only two variables in an import demand
function. Price and Thornblade (1972) argue tha import demand modes should consder

other factors that influence import demand. As argued in Khan (1974: 692) other factors
such as trade redrictions, world economic conditions, the hidorica dynamics of a
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country, and the generd festures of a netion affect its import demand, especidly in the
case of developing economies.

3.3 Theoretical Expectations

Magee (1975) and Goldgtein and Kahn (1985) have examined the theoretical expectetions
of reative price and income variables Sgns. In dmog dl dudies on this subject, rddive
price variable has been reported to have a negative sgn and income vaiable has a
podtive 9gn. This means that import demand or volume of imports responds negatively
to prices and pogitively to economic activity.

There ae many ressons to bdieve that import volumes diminish as price incresses
However, it is questionable whether this 9gn should dways be negative. There may be an
instance where a particular commodity or sector does not depend on prices per se There
are exceptions to demand and supply mechanisms.

Certain commodities are continuoudy consumed in spite of price changes. For indance, a
devdoping economy undergoing trade policy trandormation  requires  certan
commodities, such as capitd eguipment, in order to condruct its indudrid base
Consequently, when the world price of these commodities relaive to domedtic prices
increases the deveoping nation is left with no choice other than to import the commodity
as a basc need. However, there is a debate, as presented in Magee (1975), concerning the
red 9gn and levd of Sgnificance of reative price dadtiaty of the demand for imports

In certain indances, both world prices and domestic prices may be risng and the effect of
that on the demand for imports may go ether way depending on the rate of increase for
eech price [see Houthakker and Magee's (1969) price dadticity of the South African
import demand, Table 2 in gppendix 1].

Theoreticdly, economic activity is podtulated to increase consumption. In the case of
import demand, one expects import demand to increase as red income rises and dmogt
al sudies reviewed reported a postive reationship between income and import demand.
However, Magee (1975) questions this relationship. According to Magee (1975 188), the
dgn of the income coeffident is not necessrily pogtive as the importable could be
Uperior in consumption such that its consumption rises whils a consumption for the
other commodity diminishes Magee (1975: 191) dtes some possble reasons why there
ae hady aty negaive income dadicties. These incdlude rductance on the pat of
reseerchers to report negdive eadicities, sysematic tendencies in the growth peatterns of
demand and supply, mis-spedification of import demand functions, and the lack of
diginction between short and long term dadiicities. Magee 1975) critique has resulted
in befter edimates, as various empiricd dudies have atempted to improve research on
trade dadticities by taking cognizance of the theoretical and econometric shortfals raised.

3.4 Specification Issues
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As reflected above, methods of estimation are subject to intense debate. Consequently,
various authors have devised better ways to ded with problems associated with mis-
specification. Bias and errors inherent in OLS method have resulted in atempts to at lesst
better equation specification. According to Houthakker and Magee (1969: 111), the use
of double-logarithmic equations is preferred because “of ther generd superior fit and
essy interpretation”. Murray and Ginmen (1976: 75) dete that the treditiond log-linear
modd is incorrectly specified. According to Khan (1974: 680), specification of import
demand eguation in logarithmic form dlows imports to react in proportion to a rise and
fdl in the explanatory varidbles and dso avoids, in a context of condant dadicities of
subdtitution, dradtic fdls in the dadticity as imports rise. Khan and Ross (1975: 358)
present evidence of the appropriate functiond form of the import demand equetion,
Goldgen and Khan (1985: 1044) contend that equation specification depends, amongst
other things, on the type of good traded, the end-use to which the traded commodity is
put, the inditutiond framework under which trade takes place, the purpose of the
modding exercise and sometimes on the avalability of data The imperfect and perfect
subdtitute modds have dominated empirica literature on trade modding. Many Sudies
have adopted the impefect subditutes goproach in that they assume no subdgtitutability
between imports and exports, except Kohli (1978), Lawrence (1989) and others as they
ue the GNP and aggregator function which edimates both imports and exports
smultaneoudly.

Specification problems were noticed as early as the 1950s by Orcutt (1950). According to
Orcut (1950: 122), edimates of price dadicity of the demand for imports have been
quesionably low due to erors and bias emanaing from mis-edification, mis
observation, improper hidoricd data and falure to separate cydicd effects from
equilibrium  redionships of import demand egudions  Snce then, dudies have
continuoudy explored better pecification and logarithmic expresson of an equation
combined with befter edimation techniques. This aguably, has reduced some
Specification errors.

3.5 Time Lagsand Dynamics

In practice, the effect of a policy shift normaly tekes time to come through. This is the
agument that many dudies of import demand dadticities present and follow. According
to Leamer (1973), Yadav (1975) and Goldsein and Khan (1985) it takes time for import
demand to respond to changes in red income and reldive prices Magee (1975. 235)
concludes that “price effects can work for up to Sx years while income effects ae
probably shorter”.

For Goldgein and Khan (1985: 1066), importers and exporters will not dways be on thar
long run demand and supply schedules. However, the decisons on the number of lags to
be induded and which variadle(s) to lag in an equdion, reman to be congdered.
According to Thursby and Thursby (1984: 120), equetions with a lagged dependent
vaiadle peform better than other equations that do not incude a lagged dependent
vaidble The dudies should somehow take into account economic events and policy
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dhifts that have happened and predict the time period when an effect filters through.
Knowledge about the country being sudied isimperaive.

3.6 Dummies, Indicesand Proxy Variables

Many dudies meke use of dummies to cgpture policy changes and dructurd shifts. This
idea is connected to specification issues in that the import demand modd is prone to bias
and errors if dructurd shifts are not consdered. Consequently, during vdidation period,
ressarchers should ensure that the series are carefully andyzed such that any anomdies
are taken into congderation.

According to Thursby and Thursby (1984: 121), the effects of the bresking of the Bretton
Woods sysem, oil price shocks, and other dructud changes must be represented by
dummies as they had an enormous impact on internationd trade. For indance, Price and
Thornblade (1972) used seasond dummies to smooth or capture seasond patterns of the
series. The GNP function framework largdy make use of indices, such as an index of
technology in order to capture the effect of technologicd changes (Kohli, 1978).
According to Leamer (1973 443), empiricdly weghted indices are usgful in esimaing
the import demand function because they trace responses of each commodity or sector,
ranging from materid extraction to find demand, to changes in red income and rdative
prices. However, use of indices has been chdlenged in tha they may not reflect true
relationships between estimated rdationships, especidly if incorrectly congtructed.

Leamer (1973: 449) acknowledges difficulties in condructing correct indices and
presumes that “the difficulties may eventudly be resolved’. Rdaive prices and GDP less
exports have been largdy used as proxy variables for exchange rate effects and economic
activity, respectively (Senhadji, 1997). In ingances where gppropriste data is not
avaldble catan rdevat, dosdy smilar factors are frequently utilized. For example,
Kreinin (1973) uses the index of industrid production as a proxy for domestic output and
demand.

There may be problems with this goproach because the effect is not exact as in the case
where an appropriate varidble is teted. However, this gpproach can be seen as second
best which gives apicture of the nature of investigated reationships, especidly within the
context of data condrants discussed above. Houthakker and Magee (1969 122)
acknowledges the “ limitations imposed by short time-series and inadequate datd’ in the
process of estimating price dadicities of the demand for imports. Mutti (1977: 73) warns
policy markers that modd results should be interpreted with some degree of caution, and
that researchers should concentrate on a few managesble criticd variables to maintain the
ussfulness of the modd through smplification of redity.

3.7 Statigtical Theory
The import demand modd specified and estimated mugt fulfill the requirements of both

economic theory and datidica sgnificance. Import demand dadicities could dther be
datidicdly ggnificant or indgnificat and that gives impetus to dear-Sghted trade
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policy recommendation. For example, Houthakker and Magee (1969: 121) conclude that
the differences in countries income dadidties of demand will inevitably resdt to a

different trade baance performance for those countries.

In this regard, it is crudd to know exactly by how much a country’s volume of imports
reponds to ether reative price or red income changes. Many dudies have found that
import demand responds more dgnificantly to economic activity than to prices (Magee,
1975). There are quedtions with this finding as argued in Goldgein and Khan (1985) in
the sense that results may not necessxrily be meaningful due to the lack of coherent
esimation gpproach that integrates financda and red sectors link  macro-economic
theory with economic events, and separation of long and short-run dadicities Orcut
(1950) debated the correctness and usefulness of price dadticities of demand for imports
because of hidoricd daa and aggregation and sSmultanaty problems in - modd
edimation. In practice, for ingance, prices and quantities can move in the same direction,
data may be incorrectly observed, and price dadicities can be higher for larger price
changes and lower for smdl price changes This leads to quedionable results even
though modd results are ‘ddidicdly’ dgnificant (see, Magee, 1975 214-218 and
Goldsten and Khan, 1985: 1071- 1075 on Smultanety, orcuttization, and quantum
effects, amongs others). The Sgnificance of an equdion in this context refers to anything
that is daidicdly different from zero. For example, Khan (1974) found that the import
demand equation edimated for developing countries gave dadicities that meant that an
increase in economic activity would ggnificantly raise import demand. Studies reviewed
above, with the exception of a few, depicted sgnificant dadticities, and therefore authors
were aile to meke policy recommendatiions. This involves a good coefficient of
determination, reasonably high t-vaues, low auto-corrdaion and other datidtica criteria

For example, Khan and Ross (1975: 359) prase the import demand dadticities obtained
in ther modd as very good as “ judged by generdly high vaues obtained for the R-
suared’. However, the datidicd dSgnificance of aty modd is subject to scrutiny as
econometric  controverses, induding an appropriate modding drategy, have not been
entirely resolved.

3.8 Cyclical and Secular Relationships

Magee (1975: 191) argues that one of the mgor problems with trade dadicities is that
dudies do not diginguish between short term and long term rddionships This debate is
dso discused in Miller and Fratianni (1973), Khan and Ross (1975), Hughes and
Thirlwa (1977), and Goldstein and Khan (1985).

According to these authors it is of primary importance to separate secular from cydlicd
fectors in the import demand function. This has fundamentd policy implications such
that policy markers have to know how import demand responds to redive prices and
income both in the short and long run. For example, the effects of exchange rate changes
have to be undersood within that framework. According to Khan and Ross (1975: 357),
ignoring the role of secular factors would result in a mideading impresson of the import
demend dadidty and may a0 involve the edimation of a mis-specified equetion.



Sudies that do not diginguish short-teem and long-term eedticities have been srioudy
criticized (see Magee, 1975, and Goldstein and Khan, 1985)

3.9 Levelsof Aggregation

Murray and Ginman (1976. 75) quedion the use of the aggregate import demand mode
in tha “empiricd results support rgecting the traditiond pecification of the import
demand modd”. The main shortcoming of an aggregate modd is thet it may not cgpture
the dynamics of the rdaionships inherent in cartain sectors. In a way, it gives a broad
picture of the direction of the rdationship between varigbles under investigation adthough
the picture could be mis-leading, as argued in Khan and Ross (1975:357).

Quedions rdding to aggregate vearsus dissggregated import demand modds ae
discussed in many atides induding Kwack (1972), Price and Thornblade (1972),
Krenin (1973), Miller and Fratianni (1973), Leamer (1973), Yadav (1975), Murray and
Ginman (1976), Weisskoff (1979) and more specificaly in Magee (1975) and Goldgein
and Khan (1985). Edimdion of a disaggregated import demand function by sector,
commodity and country has accderaed in the past two decades following Murray and
Ginman's (1976) atide which cads doubts on the aggregate import demand function.
Decison about the levd of disaggregetion, congderation of cydicd and secular factors,
choice of variades, the type of the modd and the method of estimation largely depend on
the avallability of dataand the purpose of esimation (Goldstein and Khan, 1985: 1056).

3.10 Palicy Conclusions

The condderdble atention given to the edimation of trede dadicities, epecidly import
demand dadidties is aguably motivaled by the importance of trade dadicities on
policy issues and foreign trade It is fundamental to undersand the nature of foreign or
internationd trade reaionships if foreign trade policy is to be effective. According to
Houthakker and Magee (1969: 111), the direction in which the trade balance moves
criticdly depends on “each country’s income dadticity of demand for imports and on the
rest of the world' sincome dadticity of demand for each country’s exports’.

Magees (1975. 176) podtive and normative reasons for dudying internationd trade
flows dso subgantiate the policy impact of trade dadicities Orcut (1950: 117) reveds
the fact that rdative price changes in an international context have policy implications for
trade. For indance, for a devauation policy to be effective, it is imperative to ascertan
the magnitude of the effects that rdaive price changes indill to the volume of imports
and exports. Khan (1974: 692) points out that the Marsdl -Lener condition, which
makes a devdudion policy effective, depends on the szes of both import and export
dadidties. In the context of import demand, the levd of economic activity or red
income is important for foreign exchange accumulation. This can be interpreted in many
ways If import demand responds dgnificantly pogtive to red income this means that
economic growth will accderate imports which may erode foreign exchange thereby
condraining faster growth of an economy.
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On the other hand, this may further improve the domestic economy if imports ae of
important vaue to an economy and if exports rise fagter than imports, ceteris paribus. In
addition to that, a reduction of trade redrictions will increase trade, normaly the volume
of imports in the case of a deveoping nation, which may exacerbate or worsen the
baance of payments condraint.

Khan (1974: 679) mantans the view that for deveoping economies quantitative
redrictions play a pivotd role and that eradication there of increases volume of imports
In this context, trade policy reforms may arguably have a detrimentd effect, a least in
the hort-run, to deveoping economies principd objectives such as  employment
cregtion, especidly through importation of labour-intensve and luxury commodities

According to Magee (1975: 218), the main policy questions related to empirica estimates
of trade behavior include, the trade bdance and wefare effects of tariff cuts the use of
the congant-market-share andyds to evaluate the trends in excess demand for tradeble
commodities, and mog importantly dterndtive goproaches to devdudion (dso s
Goldgen and Khan, 1985: 1042). In order to understand the effects of tariff policy,
exchange rate, and economic performance changes, dructurd shifts, and other policy
dhifts it is caiticdly important to know or examine the trade dadidties in generd or
import demand dadticitiesin particular.

Houthekker and Magee (1969:121) concluded that even if dl countries grew the same
way and had dmilar inflaion, the trade baances of various countries would behave
differently, some experiencing secular improvements and others subject to deterioration
because of digpaities in impot demand dadicties with regpect to income
Consequently, andyss of each country’s income dadicities of the demand for imports
remains a fundamentd god in internationd trade research. Many authors have been abdle
to meke sensble policy suggestions through import demand modding [see, Kwack
(1972), Khan (1974), Magee (1975), Goldstein and Kahn (1985) and others].

3.11 Import Demand Studiesin South Africa

It should be noted that there are a few published or accessble sudies done in South
Africa about trade dadiicities. These include the pioneering paper by Woods (1958), and
later Erasmus (1978), Kahn (1987), and more recently Lawrence and van Westhiuzen
(1990,1994). The gpproach is smilar to sudies reviewed above. For indance, Erasmus
(1978) and Kahn (1987) use the OLS gpproach whilst Lawrence et d adopted the GNP
Function Framework used by Kohli (1978). This section provides a brief description of
methods used and empiricd results of Sudies.

Woods (1958) edimated a two variable regresson of income and trade. He studied the
relationships between the money vadue of vishble imports and exports and the money
vadue of South Africals aggregate income. He concluded that the average propendty to
import shows “ a farly high degree of pogtive corrdation with the trade cyde’. Imports
are found to be very senstive to income.



As indicated above, Erasmus (1978) used the OLS method looking a South Africas
import demand eadticities with repect to income and rddive prices. Like other dudies,
he found that imports are postively corrdated to income whilst the price dadticity result
was mixed. He dso, like sudies reviewed above, used dummies particulaly to capture
the crude il shock for the period 1974 to 1976. Kahn (1987) dso found a smilar result
when edimaing an impot demand function for South Africa for four different
manufacturing sectors. Kahn (1987) confirms that rdative prices and income ae
dgnificant  explanatory vaiables of the behavior of impot demend and import
penetration in South Africa Lagtly, Lawrence et d (1990, 1994) usng a different method
(GNP function framework) got the result that is in line with economic theory and dmilar
to that of other dudies. They found that import demand is generdly indadiic to rdaive

price changes.

3.12 Recent Developments in Econometrics and Import Demand Function(s)
Egimation

In the past two decades econometric research has accomplished remarkable
improvements. That is improved methods of edimaion have been edablished. For
indance, recognizing the shortfdls of traditiond methods, time-series methods have
ganed wide usage. The new methods atempt to ded with unit roots in economic series.
Dickey (1976), Dickey and Fuller (1979), Engle and Granger (1987) and Engle and Yoo
(1990) have sparked and popularised the new ways of deding with non-detionary data
In short, the new methods try as much as possble to avoid spurious regresson problems.
One widdy usad technique is the Engle-Granger Two step procedure. This method is
explained in beow.

3.12.1 Engle-Granger Two-step Procedure

There are two wel-known gpproaches to deding with non-daionary varigbles, these are
the Enge-Granger two-gep and Johansen technique. There have been various extensons
to these gpproaches in order to take cognisance of certain limitations of these techniques
For indance, Harris (1995:56) discusses the extensons to the standard Engle-Granger
two-gep agpproach phrased as Engle-Granger-Yoo three-step procedure that tekes into
account the limitations of the Engle-Granger two-gep gpproach. The criticd limitation
of the Engle-Granger approach is tha the use of the Augmented Dicker-Fuller unit root
teds effectively redricts short run dynamics such that the reection of one vaiabdle to
another is the same both in the short and long-run. In fact, the modd acts as if varidbles
were in equlibium. The other limitaion of the Engle-Granger technique is the
prevaence of nondandard didributions to the etimators. The third sep of the Engle-
Yoo procedure, therefore, is to provide correction of the fird stage esimation of the long-
run paamgers of the modd, in order to ensure that didributions return to norma
didribution.
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There are other issues to be conddered in this process Certain prerequistes should be
met for the EY procedure to goply. For instance, a particular cointegrating vector should
exig. However, for the purposes of the current sudy the EG two-step approach is used
largely because of its widest use in other sudies and because of its rdative smpicity. In
fact, E-G two-step procedure represents a smple test for the presence or otherwise of
cointegration, and is often used as a fird indication of whether a paticular st of
vaiables represent a combination which is condgent with a long-run equilibrium
relationship. It dso dlows use of the super-congstency property of the Ordinary Least
Squares to obtain consgent esimaes of the cointegrating vector, provided a unique
cointegrating vector exigs. Ladly, snce the E-G approach is combined with the second
dage of edimaing short-run dynamics by means of the error- correction mechaniam that
goplies the measure of dis-equilibrium obtained from the equilibrium rdaionship, it dso
provides information about the speed of adjusment to equilibrium.

In effect, the EG goproach amounts to testing the resduds in terms of whether is there a
unit root or not. The null hypothesis is thet there is a unit root which means that variables
are not co-integrated or there are no cointegrating relationships.

The Enge-Granger goproach is illudrated beow. The Engle and Granger two-step
procedure, roughly discussed above, can be briefly highlighted. After ascertaining the
nature of the data, the long-term regresson is estimated as.

yi =bx + e 1)
As sad above, resduds are taken from equation 1 and conduct a unit root test on them

using the ADF unit root tegt. If the resduds are stationary then the short-term dynamic
modd (1) is estimated, otherwise re-check data and re-ecify the modd.

it=ioxtiXitayr tu 2
Equation 2 can be expressed in the error-correction form as Harris (1995: 53) suggested:

p-1
De="Y'e.1+8 Y De.i+m+dt+w, wheew;~IIDO,s?) (3

i=1
The error term is obtained from the long-term regression (i = bx; + &; ).
In the test one should decide whether to include a determinidtic trend. This depends on
whether acongant and/or atrend term gppear in the datic long - term equation. That is,
deterministic components can be included in @ther long-term Static or short-term
dynamic equation, but not to both.

4. IMPORT DEMAND ELASTICITIESFOR SOUTH AFRICA

24



The preceding sections have discussed various issues of importance rdding to the
edimation procedures and the theory governing those procedures. The current section
aoplies the empiricad techniques relaing to cointegration, error-correction modes, and
non stationary data, briefly discussed above.

Like studies reviewed above this section derives and edimates an import demand modd
that assesses the respongveness of import demand to relative prices and income, for
South Africa Income, economic activity or scde vaiable, is expressed as GDP less
exports or gross domestic expenditure in red prices The rdaive price vaiade is
expresad as the retio of unit vaue imports to domegtic production prices. Theoreticaly,
income is expected to be pogtively related to import demand wheress reldive prices are
expected to be negdively rdaed to import demand. That is, when rddive prices or the
price of imports redive to domestic prices increase the demand for imports declines and
when economic activity or aggregae economic demand rises the demand for imports
increases, holding other factors congtant.

Time-series techniques are used because some empiricd work has shown that the data
ussd for modding many economic rdationships often contan a unit root (for ingance,
see Granger and Newbold, 1974). Consequently, if this is not teken into account the
modd may give mideading results This section begins with daing and mathemaicaly
deriving the import demand modd edimated. The next sub-sections discuss the data
used. Data sources, the period of andyss and caculations done on the data are discussed.
The unit root test results are shown and explained. The rest of the section focuses on the
South African spedific import demand modd, esimation and discusson of results The
discusson of results involves compaing dadidties for different sectors and those of
other sudies.

4.1 The Micro-Foundationsfor the lmport Demand Function

The aggregate import demand of a country can be derived mahematicdly under the
assumptions of an inddinitdy living representative consumer, as down in Senhadi
(1997). This mahemdicad formulaion of the import demand concentrates on the utility
function of the consumer as discussed below.

Given the expected lifetime utility function of domedtic and foreign goods
¥
Uo=Eg a]ﬁ'd)_t u(cl,my)
t=0

Uop is the expected utility a t = 0. dis the persond discount rate. The greater d is, the
lesser the household values future consumption relative to current consumption. Expected
utility of the representative consumer depends soldy on the consumption of domedtic
endowment, d, and consumption of imports m. The maximization problem becomes

¥

25



MaX{am [o:3Eo0 S(1+d)™" u(d,m)
t=0

subject to the budget condraint b1 = (1+r)by + (& - dy - pim
fora=(1-r)e+re1+xy, X~ (059

T
and  lim(brey /P(1+1) Y = 0
T®¥ =0

The budget condraint ensures that the domedtic holding of foreign bonds a t+1 will
equa the holding a t induding the accumulated interest from t to t+1 plus the excess
domegtic endowment after consumption, & — d;, minus the vaue of import spending, pim:.
The budget condraint is Imply a nationd account equation, where the finandd dde of a
trade surplusdefiat b1 — (1+r)lh must equa the vaue of the trade surplusdeficit, (a -
dt) — ptme. The relative price of imports can be depicted as pd/pm.

The domedic endowment e is dochedic and follows an AR (1) process with the
unconditiond mesn e and variance s%/(1-r?). % is a normd digtributed innovation
parameter. The lagt condition is the transverdity condition. It is necessary to impose the
maximizetion problem S0 as to rule out the posshility for the consumer to generate an
infinite trade defidt (Ponzi game). This incentive to generae an infinite trade deficit
aises from the assumption of an infinite time horizon together with the assumption of a
perfect internationa capita markets.

The modd further assumes that the exchange rate is pefectly flexible and that the
world's commodity market absorbs the excess domestic production, and dso provides the
domestic market with demanded import goods. In this context, the representation holds
the assumption of perfect cgpitd markets, where the country can borrow an unlimited
amount in the fixed world market interest rate. This, therefore, enables the country to
adjus or raher smoothen its inte-tempord preferences. In this regard, the modd
represents an infinite maximization problem.

The representaive consumer has an  incative to accumulae an  infinite  delt.
Consequently, it is necessxy to impose a budget condrant, transversdity condition,
which rules out the posshility to generate an infinite budget debt. The transversdity
condition dtates that the discount vaue should, a al times equd zero or ke less than
zero.

Theingantaneous utility function can be defined as
u(dhmy) = Ad3(1-a)" + B R1-b)*

In which case the representative consumer’s utility maximizetion problem can be

cdculated in the Lagrange optimization form:
¥
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L= Ep & A+ d) ' [AddF(1-a)t + BmP21-b)?Y] - I [buy- (1+1)b- (& - d) + pmY]
t=0

Ml = (1+d) " (AdH -1 =0
LA = (L+d)* B -pl =0

3

Ad® = Bm P/

d

my = pt-l/bAt-llb al/b dt-a/b

Taking the logarithmic form of the aove representation, the equation becomes:
Inm = +(1/b) Inpt - (1/b) InA: + (I/b) InBt + (a/b) Indk
for B=e%" %y

and A = €% %t

m = -(Ub)Inp: - (Ub)(a + € + (Ub)(o + €59 + (a/b) Indk
= -(1b) Inpt + (a/b) Ind; +(1/b)(bo - ao) + (V/b)(es - eny)
= -(1b) Inp + (a/b) Indi + co + &

Let di = GDP: - Xt

3

Ind = In(GDP; - x)

Which results to the import demand equation thet can be written as
Inm = c- (Ub) Inp; + (a/b) IN(GDP; - x;) + @

where Inm refers to imports of goods and non-factor services, Inp as rdative prices
computed as the ratio of unit vaue imports to domegtic prices, and In(GDP; - x;) as the
scde vaigble, that is red GDP less exports, theoreticdly Smilar to red gross domestic
expenditure used in the present study.

The import demand function derived above podtulaes that economic activity pogtively
correlaes to import demand where as rdative prices, in the form of unit vaue imports
divided by domedic prices negatively corrdae to import demand. The current
edimation uses a gmilar specification with economic activity varidble specified as red
gross domestic expenditure or red GDP less exports and relative prices as ratio of import
pricesto domedtic prices.
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The derivaion of the import demand modd as illusrated above rdies on the number of
assumptions, dso mentioned above, which may not hold in the red trade gStudion.
Although the use of the modd fdls short of a true representetion of the red world, it is
aufficient for the curent sudy as it gives background to the modds esimated and it is
competible with theory. For ingance, the modd largdy depends on the two-commodity,
two-country assumption which becomes very citicd when esimaing regressons for
certain sectors. Above this thee may be other influentid factors not teken into
cognizance that would significantly affect the demand for imports.

Perhgps the high sgnificance of the resduds in the dynamic equation and the rdativey
lov R-squared are testimony to the importance of other factors not incuded in the
regresson. However, different diagnodic tests, such as specification and dability tedts,
uggest that the specification is correct, a leest for the mgority of modes. It should dso
be noted tha edimation of dadticities has been subjected to many criticdiams because of
the reliance of the exercise on certain assumptions®.

4.2 Data Sourcesand the Period of Estimation
4.2.1 Agoregate Import Demand Data

The aggregate data for production prices and unit vaues of imports and imports (free on
board -f.ob.) were taken from the Internationd Monetay Fund's Internationd Fnancid
Satigics (IFS). The totad economy gross domedtic expenditure series, the GDP and the
exports were taken from various issues of the South African Resarve Bank Quarterly
Bulletin. The basc early objective of the sudy was to go as far back in time as posshle.
However, this objective has been condrained by the limited published economic series,
egpecidly on a quaterly bass. As a result, the data only goes back to 1960(1). The same
series could not be found prior to 1960, especidly not in the same forma. The same
aoplies with regard to up-dating the series to the present. These data could not be found
after 1996(4). However, 1960(1) to 1996(4) ill amounts to enough observetions in a
time-series context.

There were possihilities of using other related series as proxies, but this seemed to affect
the condgency of the saies For ingance the import prices published in the South
Africen Resrve Bank Quarterly Bulletin would have been used ingead of unit vaue
imports in order to up-date the series to the latest quarter of 1998. However, import prices
in the Bulletin were a little understated compared to unit vaue imports published in the
IFS. In fact, comparing milar years, say 1990 to 1996, import prices in the Bullein
werefarly low rdative to unit vaue importsin the IFS yearbooks.

® Amongst others, see Maguez's (1994) detailed discussion of the problems with estimating
dadicities Maguez (1994:471) questions assumptionsthat * trade eladticities are autonomous
parameters, that both cross-price effects and s multaneity biases are absent, and that expenditures
on domedtic and foreign goods can be studied independent of each other’.
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These data were therefore transformed to fit the purposes of the study. Firdtly, a Smilar
base period had to be fixed. All the series, except imports (fob), were re-based to 1990
prices. 1990 was chosen as the base period for the sake of convenience and this was done
because 1990 was viewed as a rdaivey latest year tha many series were based on.
During the process of data gathering and processng many series were identified to be
based on 1990 prices as wdl. This therefore meant that other series which were based to
previous years, such as unit values based to 1970, 1975, 1980 and 1985 had to be re
based to 1990 prices by splicing the indices as discussed in Mohr et d (1988: 20-21). In
addition to tha, imports (f.o.b.) and gross domedic expenditure data were given in
current prices.

These were converted to red terms through deflating the series by respective price
indices, gross domedtic expenditure deflated by domestic production prices and imports
deflated by unit vaue imports. The GDP and aggregeate exports were given in 1990 prices
from the Bullgin. Thus the base year is 1990 for dl series usad in esimating import
demand functions.

4.2.2 Sdlected SectorsImport Demand Data

There were a few problems with getting sectord import data, especidly in a format
samilar to the aggregete import demand function data discussed above.

These data were not avalable prior to 1986 and were not available for al economic
sectors even after 19867. As a result, the sdection of the sectors for the study was
condrained by data For many sectors data begins in 1988 and it's monthy. This
therefore meant thet, for those sectors selected or which had data, the series had to gart in
the first quarter of 1988 for the sske of condstency and comparability. These data were
published by the Centrd Statisicd Service, Pretoria The trade dtatistics release P 6161
encompased data on the quantity of imports import volumes, unit vaue imports, the
price daidics rdease P 0142.1 publishes the production price index, and the detidticd
release P3041.2 has the index of physcd volume of manufacturing production.

During the time of completion of the research, CSS was no longer producing trade
datisics P 6161. As a reault, the import demand function data for sdected sectors,
including the main economic sectors but not sarvices, goes only to the fourth quarter of
1996, as in the case aggregate import demand data. Customs and Excise data would have
been used to update the series to the latest quarter of 1998 but the classfication is far
different from the trade data produced by the Cetra Statidicd Service, and there are
even further changes currently taking place in ISIC codes which dso hamper the up
dating of the series to a more recent quarter. Another potentiad source would have been
the Indudtriad Development Cooperation (IDC). However, the IDC sectord trade data
includes other SACU countries and is genegrdly given only on an annud beds This may
dfect the modes in that there are a few observaions and that it is not redly South

7 Kahn (1987) acknowledges the similar problems with dataiin esimating the importdemand
functions and import penetration ratios for South Africa



African spedific trade data The quaterly import data published in the recent IDC's
quarterly publications on trade do not have the corresponding unit vaues and only begin
from 1990 which dso leaves the sudy with a few obsarvations which may leed to finite
sample bias usng time- series techniques.

A procedure smilar to that described in the case of the aggregate import demand function
data section above, was followed with regard to trandforming the series to a same base
period and converting series to congtant 1990 prices and aso converting airrent price to
condant price daa The economic activity vaiadle chosen is the phydcd volume of
manufacturing production because there was not any Specific activity vaiable for eech
sector.

The physcd volume of menufacturing production did not, however, prove dgnificant as
an ativity vaidble for many sectors As a reault, as physcd volume of manufacturing
production proved to be not effective to cgpturing the levd of economic activity, for
many sectors, the gross domestic expenditure was therefore used.

Ladly, the varigbles named above, such as imports, unit vdue imports, domedtic prices,
gross domedtic expenditure, GDP less exports and index of manufacturing production,
were chosen largdy because many dudies have used them for the Smilar esimation
objectives. The logic behind the choice of these variables was smply that they captured
the rdaionships meant for edimaion. The vaiades entering the import demand
function, both a the aggregate and disaggregated levels, were trandformed to logarithmic
and firg difference forms. This was done because the dudy intends to assess the
eadicties in terms of by how much does a percentage change in one variable affect the
other. In addition to that, the dudy uses a time-series approach which begins with
thorough assessment of the characteridics of the data, diagnodtic tedts, esimation, and
the vaidity of the modd.

4.3 Unit Root Test Results

The main am of this section is to ascertain whether the series are daionary or not. Teble
9 shows the results of the Augmented Dickey-Fuller unit root tests that were conducted
usng the generd-to-specific gpproach. Initidly a number of 8 lags were assigned to each
vaiable in order to ‘tet-down’ and ascertan the number of lags to be induded in a
forma ADF unit root test. The firdt lag length Sgnificant a 5% levd was teken to be the
lag length to be assgned to a varidble when the formd individud vaiable unit root test
was conducted. As it is apparent, for dl varidbles in leves the lag length was found to be
four and for firg differences the lag length was ascertained e three.



Table 9: ADF unit root tests®

LUVALUE 143 4 -238 DLUVALU 143 3 -
E 4.54%*

LMPORTS 143 4 -288 DLMPORTS 143 3 -
7.97**

LGDE, XGDP 143 4 -218 DLGDE 143 3 -
4.99%*

LRPRICE 143 4 -204 DLRPRICE 143 3 -
6.18**

LRMPORTS 143 4 -249 DLRMPOR 143 3 -
TS 7.85%*

With the exception of domedic prices dl vaidbles entering the aggregate import
demand function proved to contain a unit root in levds and not in firg differences The
critical vaues are shown above a 5% and 1% both for variables in levels and varigbles in
fira differences The criticd vaues show that dl variadles, except LPPI, are integrated of
order one, denoted as I(1). The dgnificance levds of the ADF-datidic is Sgnified by * a
a 5% levd and ** a a 1% leved. This bascaly means that the null hypothess that there is
a unit root is rgected & a 1% dgnificance levd for dl variables in firg differences,
except LPPI which becomes stationary when differenced twice.

The ADF unit root test results for economic sectors show that variables are 1(1), dthough
a different levds of dgnificance The same line of andyss can be followed, jugt like in
the case of the aggregate import demand modd. The next gep is to edimate the long-
term datic regresson in levels, save resduds and test for a unit root in resduds If the
ADF-unit root ddidic rgects the null of a unit root the resduds will be incorporaed
into the short-term dynamic regresson as an error -correction term.

8 For variablesin levels LPPI=log of domestic prices, LUVALUE= log of unit values of imports,
LMPORTS=log of nomind imports, LGDE= log of red gross domestic expenditure, LRPRICE= log of
reldive prices, LRMPORTS= log of red imports. For varidblesin firgt-differences, the series are defined
the sameway asin the case of varidblesin levels, except thet firgt-differenced variables have been
differenced (as prefixed by dphabet D). Thecritica vauesfor varidblesin levelsare—4.025 and—3.442,

a a1% and 5% leve respectively. The criticd vauesfor varidblesin firgt differencesare—3477 and —
2.882, a a1% and 5% leve respectively. Thergection of anull hypothesis of non-gtationarity is Sgnified
by ** aal%levd andby * & a5%leve.
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There ae many other tasks associaied with this gpproach and these were undertaken
during time-series andyss. It was observed that there were sharp spikes in the 1970s and
that needs to be corrected for, in this case by the use of dummies. It was adso observed
that the sectoral data depict seasond petterns and some dructurd bresks for certain
periods. It has dso been proven that the data andyzed above contain a unit root in levels
and are daionary in differences Given dl this, the estimaion took into account the time-
series properties of the data The mgor concern for this dudy is to separate long-term
from short-teem dadticities and dso by dl possble means avoid spurios regression
problem.

4.4 Regression Results

Fdlowing the EngeGranger two-dage technique within a generd-to-goecific
framework, the long-run equilibrium import demand dedicties reved a normd result
which is very much in line with economic theory governing demand rdaionships In
short, out of many different regressons edimated the dominant result is that import
demand as a dependent vaidble is sgnificantly postively rdaed to economic activity.
And rddive prices import prices divided by domedic prices ae less dgnificantly
negatively relaied to import demand. The demand for imports in South Africa could be
influenced by economic ectivity and other factors, which may not be quantifisble or
factors whose direct impact can not eadly ke identified. The import price variable is more
ggnificant then domedic price vaiable even when the domedic price vaidde is
differenced twice. Long-term eadticities for import demand with respect to rddive prices
and income provide better results than short-term regressions as depicted by moderate R
and low t-vaues of the short-term results.

The dgns of rddionships are correct as envisaged in theory. However, the long-term
regresson depicts unreligble results because of non-dationary deta With reference to the
Ende-Granger gpproach there is a cointegrating relationship present between variables of
the import demand regressons. The ADF unit root tests on resduds, as explained above,
rgect the null hypothess of no cointegration. The datic long-term regresson specified
as.

Inm = ¢ - (Ub) Inpt + (a/b) In(GDE) + e 4

where Inm; = log of imports ¢ = condant, Inp, = reldive prices, IN(GDE;) = log of red
gross domedtic expenditure and e; = the didurbance term. Equation 5 shows that the
income dadicity to import is dgnificant & a 1% levd wheress the price dadicity to
import is dgnificant a a 5% confidence leve, dgnified by t-vaues in parentheses This
implies that the demand for imports increeses by 1.06% as income rises by a sngle
percentage point, near unit dadicity. Badcdly, the SA imports are highly sengtive to an
income change and less sengitive to a price change.

Inm =-6.76 —1.56 Inp; + 1.06 In(GDE;) (5)
(-4.56) (-2.51) (7.78)
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R =0.36
Durbin Watson = 0.39

The basc am of edimating regresson 5 is to get resduds The resduds taken from
regresson 5 reved tha there is a cointegrating relationship in the regresson. The ADF
unit root ted shows that the resduds are daionary a a 1% dSgnificance levd which
means that the null hypothesis of a unit root or no cointegration is rgected. The ADF unit
root geidic is —2.90 and the critical vdue is —2.58 a a 1% leve. Other tests confirm this
as well. The plots of resduds and paameter Sability tests show that resduds (R1) are
dationary. In the E-G agpproach the resduas are therefore incorporated into the short
term differenced regression and should be negative and sSgnificant.

DInm =-0.06 — 1.0 Dinp; + 1.63 DIN(GDE;)- 0.25 R1(-1) (6)
(-0.22) (-1.44) (3.02) (-4.63)
R =0.20

Durbin-Watson = 2.19

Equation 6 contains variables amilar to eguation 5, except that these variadbles are in
firg-differences (as prefixed by D). R1 (-1) refers to the lagged resduds taken from the
result of equation 5. The short-term income dadticity is as dgnificant as in the long-term
result. A 10% increase in economic activity in the short-run leeds to a 16% increese in
import demand. Equation 6 suggedts that a change in reaive prices does not afect the
demand for imports. The R? and the DW datistics are relatively meaningless because the
long-term regresson contains non-dationary varigbles ad the short-term  regresson
contains a lagged varidble. The reporting format of results in this paper is a replication of
the way that other econometric papers represent their results.

The reaults of the short-term dadticities of imports with respect to income and prices, for
dissggregated import demand modds, are very much dmilar to the aggregate import
demand modd results. The goproach and the technique are the same as in the estimation
of long-term dadlicities A datic long-term regresson was estimated for each sector and
then resduds saved and unit root tests done on resduds The generd observetion is that
dl regressons had a long-run cointegration relationship. Prior to the sector by sector
andysgs, there are a few obsarvations that are important to mention. Like in the aggregate
import demand case, resduds were dationary and sgnificant for some sectors & a 1%
and for others & a 5% levd. Long-term results are more dgnificant than short-term
resultsfor many sectors.

Another observation is tha dynamics do not improve regresson results In many
occasons introducing lags in varables and introducing dummies does not change a
result. Table 10 below presents results of the deven sectors estimated. This includes the
three main economic sectors and sub-sectors of the manufacturing sector as shown in the
table below.



Table 10: Disaggregated import demand dadticities for South Africa (long-term

results)”

Agriculture 0599 | 1.04 30.071 |-3257 |2276 |-0.583
[2.016] | [- [4.809] | [-1.189]
2.268]
Mining & [ 0.297 | 0.93 -27.611 | 2530 0.313
quarying - [2.845] [0.996]
2.820]
Manufecturin | 0.763 | 1.03 -21.497 | 2.357 -0.364
g [- [9.807] [-1.549]
7.967]
Other 0.748 | 1.70 -28.208 | 2.626 0.293
meanufacturin - [7.957] [0.150]
g 7.766]
Chemicds 0.677 | 161 -25.683 | 2.581 -0.301
[- [8.206] [-0863]
7.456]
Electrica 0.899 | 1.75 -39.473 [ 3.669 |-0.312 | 0.481
Machinery [- [10.384 | [- [-2.543]
10.674] | ] 1.281]
Machinery 0561 | 1.94 -49.893 | 4.756 -0.113
- [6.125] [-0.165]
5.876]
Iron& stedd | 0.234 | 0979 |-7.415 | 1026 |0413 |-1.014
- [1.374] |[1.284] |[-2.283]
0.981]
Metds 0875 | 1.64 -27.369 [ 2708 | 0.385 |-0.638
[- [11.577 | [2577] | [-3.392]
10.635] | ]
Paper 0.664 | 2.06 -24.876 [ 2380 | 0.796 | -0.777
[- [4.386] | [4.065] |[-2.871]
4.499]
Transport 0.508 | 1.27 -16.427 [ 2055 | 1202 |-1.707
- [2.862] | [4.856] | [-5.613]
2.216]

® Table 10 reports results of sectoral import elasticities. R refersto the coefficient of determination for an
each regression and D-W refersto the measure of auto-correation termed the DurbinWatson atistic.
C= condant, LGDE = log of red gross domedtic expenditure, LSPP! =log of domedtic prices,
LSUVALUE= log of unit vaues of imports and LSRPPRICE = log of rdative prices Thexe varigblesare
the same as the aggregate import demand function variables, except that these are for sectors (denoted by

dphebet S).



As discussed above, long-term results are good for many sectors, as shown by tvduesin
parenthess. The Rsquared are generdly Sgnificant, except for the mining and quarrying
and iron and sted sectors. These are naturd resource based and export-oriented sectors.
As a reault, intermediate goods and capitd equipment may have to be imported, in spite
of prices and incomes 0 as to sudain production and exporting. In short, the main
economic sectors show thet relative prices are not that influentid in deciding on imports,
the same reault as in the totd economy import demand modd. The smilar gpplies in the
case of other sdected sectors, except the metds, paper and trangport sectors which reflect
quite ggnificant results both in teems of overdl dgnificance of the modds and in terms
of dgnificant coefficents as shown by very Sgnificant t-vaues.

The observations nade above adso hold for the sectors short-term regressons. There are
no apparent sructurd bresks and there are no dear mis-specification, auto-correlation,
heteroskedadticity, and other datidical problems. The diagnodtic tests rgect the null
hypotheses of autocorrdation, mis-specification, and others, barring paper product and
the transport sector that seem to have nonnormd distributed errors a a 95% confidence
levd. The diagnodic tests conducted using economelric views incdude the Breusch
Godfrey Serid Corrdation LM ted, Ramsey Reset teds the White heteroskedadticity
test, and recurdve edimates on resduas The find results of regressons etimaed are
shown in table 11 below.

Table 11. Disaggregated import demand dadicties for South Africa (short-term

results)™

Agricuiture 042 | 21 | 0014 |0.489 -0.894 0.409
6 |0 |[0.037 |[0.334 [2.051] | [2427]
] ]
Mining & | 047 |18 | 0017 |2865 0.073
quarrying 5 |8 |[[0472 |[2.024 [-2.541]
] ]
Manfacuing | 057 | 2.3 | -0.000 | 2.671 -0.028
1 |2 |[- [5.363 [-0.102]
0.059] |]
Other 0.73 | 2.0 | -0.006 | 3376 -0.495
manufacturing 8 |4 |[0362 |[5.310 [-1.499]
] ]
Chemicals 032 | 1.9 | 0.008 [0.849
7 |8 |[0493 |[1.131

10 Variables are as explained in table 10, except that short-run regressions variables areiin first-cifferences
(as shown by an dphebet D). DLSRMPORTS (-1)= lagged DLSRMPORTS, DLSRPRICE=lagged
DLSRPRICE and R(-1) = lagged R (residuds).




| |
Hedicd 075 | 1.8 | 0.008 | 2.746 -0.259
Machinery 8 |3 |[0717 |[6.152 [-0.670]
] ]
Machinery 052 |20 | -0.007 [4.859 0.237
1 |0 |[- [2.817 [0.281]
0.164] |]
ron & Sed 068 | 20 | -0.057 [-0.801 | 2.770 | -0.280 0.652
2 |6 |[ [- [2.650 | [-0.896] [5.422]
1.824] | 1.370] |]
Meds 078 | 1.8 | -0.009 | 2.562 -0.829
5 |6 |[ [5.887 [-4.421]
0.968] |]
Paper 061 | 1.8 | 0002 |2082 0135
3 |0 |[0113 |[4.285 [-0.642]
] ]
Trangport 059 | 1.9 | -0.019 | 2579 1290
5 |5 |[ [2.902 [-4.083]
0.827] |]

45  Interpretation of theresults

Sating with the totd economy import demand, dl edimaed eguations show a
ggnificant income dadicity of the import demand. Taking the man long-term regresson
for aggregate import demand, the income varigble is Sgnificant a a 1% leve wheress the
rddive prices vaiadle are inggnificat. The longrun regresson implies that a 10%
change in economic activity would increese import demand by 10.6%. The short-run
agoregate import demand function shows that only income and lagged resduds are
ggnificant. 1t implies that a 10% increese in economic activity, in the short-term, will
lead to a 16% increase in the demand for imports.

In terms of sectors, the dadicities ae comparable to the aggregate import demand
eadicties Like in the totd economy regresson, short-teem dadicities ae not as
gonificant as long-term dadicities. This mekes sense because it generdly takes a while
before any change in income and/or prices gets trandated into consumer behaviour. For
the agriculturd sector and the mining sector, the dadticities are not Sgnificant, implying
that the import of such commodities does not depend on any of the vaiadles in the
modd. For menufecturing and other manufacturing, the import demand only responds
into changes in income and nat into price changes. Except for paper and transport sectors,
import dadicity with respect to rddive prices is indgnificant. Short-term dadlidties give
gmilar reallts Over dl, like in the case of totd economy, manly income drives imports.
For ingance, the result for agriculture and mining sectors depict inggnificant eadiicities




except lagged imports and lagged resduds. Normdly, resduds are Sgnificant for al
properly spedified regressons The dgnificance of the coeffident of lagged imports
basicdly suggests that the last period imports influence current period imports, which is
vay gopeding. For manufacturing and other manufacturing, income  vaiadle is
dgnificant & a 1% confidence level. The result suggests thet, for tota manufacturing, a
10% increese in economic activity sparks manufecturing imports by 26%. The other
manufacturing sector import dadidties imply that a 1% increese in rddive prices will
reduce imports of other manufacturing by 4%. For the rest of the sectors studied, except
for chemicd products metd products and dectricd machingy, dadidties of the
demand for imports with repect to both income and prices are indgnificant.

As briefly indicated above, the findings of the current sudy are quite smilar to results
found by differet authors udng the recent time-saries goproach. The findings of the
current sudy are somehow different from results of sudies of the import demand done in
South Africa (refer to gppendices). The mogs notable issue is that udies using recent
time-series methods (for example Senhadji, 1997) have results smilar to the current
dudy. That is, for indance, looking a South Africa, Kenya and Argenting, the propengty
to import with regards to income is more dgnificant than that of redive prices For
dudies ugng traditiond methods (for example, Houthakker et d, 1969 and Khan, 1974)
price dadidities are rdaivey more dgnificat than those of incomes. In the case of
Khan (1974), Argentina and Turkey have more dgnificat price dadicties of import
demand than that of income. Smilaly, Houthakker e d (1969) shows results where
South Africa has a very sgnificant import demand dadticity with respect to redl income.

The amilar reault is found in Kahn (1987), for dl sectors dudied, ether price dadticities
ae as dgnificant as income dadicities or the propengty to import with regards to prices
is higher than that of income,

Looking a results from a different pergpective it transpires that the results of capita-
intendve sectors are dightly different from the results of labour-intensve sectors. The
same gpplies between sectors that are import competing and export oriented. It is dso
obsarved that mogt labour-intensve sectors are nontnaturd resource based whilst many
capitd-intendve sectors are natura resource based. For capitd-intengve sectors the price
dadicity of the import demand is rdaivey indgnificant compared to the price dadicity
of the demand for labour-intendve commodities. For example, the average response of
relative prices to import demand of capitakintengve commodities is —0.71 with a tvdue
of -2.36 whilg the response to import demand for labour -intensve goods is dmost —3.00
with a tdatigic of -2.07. This can be interpreted to mean that a 10% risein rddive price
of capitd-intendve goods reduces imports of these goods by 7% whilst an increase of
labour-intendve goods reldive price by the same percent reduces imports of labour-
intensve goods by admost 30%. The results dso show that economic adtivity is more
responsve to labour-intendve goods than capitakintensve goods. On average, a rise in
economic activity by say 10% will increese the demand of labour-intensve commodities
by 33% whilst the demand of capital-intensve goods rises by 14%.
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It dso seems that the natura resource based sectors import demand does not necessarily
depend on rddive prices. This is shown by the ovedl economy import demand
regressons that showed indgnificant rddive price dadidties. The manufacturing sector
& a whole dso shows the same result. The main economic sectors combined and
averaged show that a 10% rise in reldive prices will decresse demand for imports by 4%
whilg an increese in economic adtivity by the same percent will increese imports by
23%. These results show that a rise or a decrease in prices does not redly affect the
current account in South Africa

5. POLICY CONCLUSONS

The summary result is that the income dadicity is generdly dastic compared to the price
dadiaty to import. The description of the South African import peformance aso
highlights the dependency of SA economy on imports. This is acknowledged in many
gudies and it taken as common knowledge. Also noted in other research papers is tha
South African exports have not grown aufficdent enough in the past 0 as to ease the
foragn exchange problem. All thee points highlight the dilemma faced by the SA
€conomy as regards sugtainable economic growth and job creetion.

The empiricd reslts suggest thet the exchange rae policy does not have any mgor
influence in curbing unnecessary imports. This cdls for more direct palicy interventions
that may somehow be unpopular to other economic agents but beneficid for the erntire
economy in the longer-term. Also clearly suggested by results is that a change in
economic activity influences the demand for imports. In fact, the modd results imply thet
if the SA economy grows fadter (even a about 3% level) South Africa will experience the
bdance of payments crigsthat in turn will retard economic growth.

In palicy terms, the foreign exchange shortage must urgently be dedt with. It is obvioudy
both inconsderate and unredidic to suggest thet the income policy should limit the leve
of economic activity. It is dso letter sad than done to suggest tha the government trade
and indugry policy should increase South African exports Increasing exports sufficiently
enough to evade or solve the foreign exchange condraint depends on a number of factors
that may be beyond the control of the SA government such as world demand for SA
commodities The results dso highlight an important point that certain groups are going
to be afected more in the future than in the padt, paticulaly given some adverse effects
of globdization. Given the pace of trade liberdization in South Africa and high income
eadicity to import, it seems logicd that imports are going to increese fagter with no
means to eradicate the balance of payments condraint.

In terms of policy suggedtions, the study suggests that the SA’s economic policy should
am a drengthening domedtic indudtries and expanding the domestic market. It seems
unlikey that SA trade policy a the present juncture will lead to higher exports. Equaly



unlikdy, is the bending of exchange rates to curb imports and escaate exports. It is
therefore judifidble to argue that the affected sectors of the economy desre specid
dtention. For indance, the importaion of labour intensve commodities should be
controlled and/or specid, wdl-defined targeted programmes should focus on increasing
productivity and competitiveness of the labour intengve indudries This involves
upgrading of technology and humen resources. This dudy is very conscious of an
important role played by imports Indeed South Africa needs imports of certain
commodities. However, importation of commodities dready produced domegticaly
needs some careful condderation. The mgor chadlenge for the SA trade and indudtrid
development drategy is to ensure tha South Africen indudries are adle, in the longer-
term, to replace goods produced by foreign firms.

In condudon, there are some important findings that emanate from this sudy. The study
argues for the need of a focus on the bdance of payments quesion. The andyss shows
that the South African imports are high. The dudy aso tentatively confirms the import-
invetment nexus. An important result is that the demand for imports is more responsve
to income than to rdeive prices.

In the literature review sections, it comes out that there remain some uncertainties with
regards to proper methods used in modeling economic series. However, recent
developments have provided invaugble inputs to modding sries properly. This sudy
has hed some light on two fundamentd topics.

It hes made technicd contributions in terms of the time-saries techniques. And most
importantly, it has highlighted very important points regarding South Africas import
demand.

It can be tentaively concluded that there is a high probability tha South Africas
economic growth is condrained by the shortage of foreign exchange, a least during the
period under invedtigation. The andyss shows that South Africa has a high import
demand dadticity with respect to economic activity. This inmplies that every time the
economy grows fadt, imports rise fader thereby eroding insufficdent foreign exchange. In
turn, through a multiplier of effects that results to low gross domestic product. As argued
above, if this is the case, the pace with which trade liberdization proceeds can bear
negdive effects to the economy. It is important to note this point, especidly because
section two shows that large portion of South Africas imports are labour-intensve
meanufacturing.

Lagtly, the study has not exhausted dl rdevant issues As sad in the introduction, the
dudy was intended to focus on import demand dadticities and not trade or mecro-
economic issues in generd. However, the discusson has occasondly dluded to other
related issues. It can, possbly, be recommended that further reseerch should be
conducted in this area. Firs and foremog, there needs to be a subgantid examingion of
the foreign exchange quedion. Perhaps one posshbility would be to extend the andyss
That is to examine import demand and export supply dadicities with a well-tested
econometric moded 0 as to acertain the effectiveness of the devauation policies and



adjoin our comprehenson of the South African baance of payments dynamics In
addition, results of section two suggest that further research should be conducted using
data exploited in that section. For ingance, some of the data can be used, once enough
data observetions are available, to caculate trade dadticities in terms of specific countries
and/or group of countries, trading blocks, and commodity groups. The same data can aso
be utilized to cdculate South Africas trade baance in the manner that will increase our
underganding of South Africals red foreign trade postion with countries and group of
countries. In this way, dudies can edablish the man intenationd markets for South
Africa and the products with which South Africa has a compadive advantage or
products South Africa could sdl to those markets. Also, the rdaionship between imports
and invesments needs further invedtigation, paticulaly the mechaniams by which this
relationship affects the current account of the balance of payments.

Section three dso rases some important reseerch needs. Most importantly, empirica
dudies on foreign trade should begin to explore other methods of anadlysis. For ingdance,
import demand dudies should examine not only rdative prices and income when deding
with the determinants of the import demand. Studies should begin, amongst other things,
to ensure synergy between the empiricd work and macroeconomic theory, integrate the
red and financid sectors, and take into account inter- country differences.

Lagly, in the mean time the govenment nesds to mobilize resources towards
reseerching the condraints to faster growth of the South African economy. One other
possihility, in the short-term, is to have a dear policy on appropriate intervention. There
needs to be a policy on how to conserve scarce foreign exchange. The government can
embark on a policy that discourages importation of products that are avaldble in the
South African market.

Ancther posshility is to find a means by which foreign exchange can be increesed. That
is, for example, the government or policy makers can embark on a policy thet generates
foreign exchange, perhgos through exports A dilemma here is that there is no guarantee
that exports will rise adequatdly enough to raise sufficient foreign exchange.



APPENDIX |
SELECTED RESULTSOF STUDIESREVIEWED IN SECTION 3

(Valuesin brackets denote t-statistics)

Time-series Estimation of Structural Import Demand Equations

p
053

[-3.43]
077
[-361]
037
[-2.18]
064

Senhadji, 1997
Table 1: Import demand equations.
_omeD
South Africa 050
[3.96]
Kenya 047
[3.38]
Mexico 069
[5.22]
Argentina 042
[3.50]

Income and Price Elagticitiesin World Trade

[-5.00]

Houthakker and M agee, 1969

Table 2: Import Eladticities 1951-1966.
Income

C

gdpx
033

[3.39]
055
[3.69]
044

[2.37]
080

[4.57]

AC Ser
0.19 0.0
[1.10]
-033 012
[-134]
055 0.16
[4.50]
0.19 0.16
[1.07]
R-squared

R-squared
087

0.75
0.4

0.80

D.W.

M



South Africa -021 113 104 0.79 142
[-0.09] [5.42] [1.60] [0.0954] [13.0]

Income and Price effectsin Foreign Trade
Goldstein and Khan, 1985

Table 3: Longrun price eadticities of demand for tota imports.

Country  Houthakker Adamset Teplin Goldenstei  Beenstock  Samudso
-Magee d.(1969) (1973 n-Khan Minford n (1973)
(1969) (1980) (1976)

Germany -024 -0.85 -061 -0.25 -0.74 -092

France . -081 -0.39 na -131 -0.79

USA -103 -1.16 -1.05 -112 -104

UK -021 -022

Japan -0.72 - -081 n.a -121

Table 4: Longrun price eadticities of demand for tota imports.
Country  Gylfason Stern et Armington  Geraci and

(1978) d.(1976) (1970 Prewo(198
0
Germany -1.36 -088 -148 -060
France -046 -1.80 -153 -0.33
USA -112 -166 -173 -1.23
UK -065 -138 -0.79
Japan -0.78 -147 -0.72

Devaluation, Relative Prices, and International Trade
Renhart, 1995

Table 5: Import Demand, 1970-91.

Country C pm/p y R-squared

Kenya 1.960 -0.650 0.095 0.675
[0.809] [0.340] [0.391]

Hong Kong -1.247 -1.280 1402 0.985
[0.623] [0.362] [0.049]

Mexico -3.360 -0.393 0.893 0.884
[3.128] [0.143] [0.388]
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Import and Export Demand in Developing Countries

Khan, 1974

Table 6: Imports

Country C Price Income

Argentina -1.402 -0.850 0.143
[1.85] [1.17] [0.28]

Ghana 3.59 -1.057 0.238
[0.08] [0.12] [0.03]

Morocco 0139 -0.981 0.213
[0.30] [0.79] [1.13]

Turkey -1.793 -2.715 0.554
[0.86] [1.32] [1.15]

APPENDIX I

SELECTED RESULTSOF STUDIESREVIEWED IN SECTION 3.11
(Valuesin brackets denotet-statistics)

Table 1. Manufacturing Sector (IS C) - Almon Lag Equations 1974-1986

Depende Relatives
nt
Vaiables Constant Prices GDE Time R2 SE DW
Import -18,80 115 216 -0.007 0.092 005 155
Volumes (-164) (328 (112 (-269)
IPR -10,75 140 1,02 -0,005 091 005 1,78
(-954) (4,96) (64 (-212)

Source: Kahn (1987: 224)

Table 2. Manufacturing Sector (IS C) - Partial Adjustment Model 1974-1986

Dep.
Dep. Rdative Var.




Var. Const. Prices GDE (-1 Re SE
Import -3l 055 0,72 061 00 0006
Volumes  (-519) 533 (4,90 (8,15
IPR -318 044 026 0,75 089 005
Source. Kahn (1987- 245)
Table 3. Agriculture(ISC)
(a) Almon Lag Model
Rdative
Dep. Condt. Prices GDE Time DUM R? SE DWW
Import -133 0,79 0,19 000 033 09 005 180
Volumes  (-1,09 (8322 (1,09 (0,07 (109
(b) Partial Adjustment Model
Reative Imp. Mean
Condt. Prices GDE Val(-1) DUM Re SE h Time
058 055 0,097 028 033 09 006 047 04
0,76 0,135
Source: Kahn (1987- 245)
Table 4: Chemicals (S TC) and Machinery and Transport Equipment (S TC)
Dep. Rdative
Var. Const. Prices GDE Time R? SE DW
Tmport =197 137 0,70 001 0,73 008 213
Volumes  (-298) (261 (305 (359
(Chem.)
IPR -585 155 037 0,001 025 009 233
(Chem)  (-204) @73 (148 029
Imp. -21 014 296 -002 092 006 1,72
Voume (-163) (152 (152 (-4,98)

(Mach)



IPR -1285 064 163 -001 09l 006 173
(Mech)  (-950)  (24)) 845 (339

Source. Kahn (1987: 246)
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