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Abgract

This paper focuses on the changing cost competitiveness of South African labour at a
sectoral level and the effect this has had on export performance since the 1970s. We
compare Relative Unit Labour Costs (RULC) across a wide range of countries and find
that South Africa is cost competitiveness vis-a-vis developed economies, but not vis-a-vis
devel oping economies. Labour cost competitiveness has improved during the 1990s, but
much of this has been brought about by the substantial depreciation of the currency.
RULC have a significant impact on export performanceinthelong run. A1 %risein
RULC reduces real exports by between 1.64 % and 2.32 % in the long run. Improvements
in relative productivity boost exports while rising relative wages reduce exports.

|. Introduction

With the end of Apartheid and the new government, South Africal s trade policy regime
has shifted in the 1990s from one of import subgtitution towards one of export
orientation. This process has taken the form of an acclerated tariff liberdisation
program since 1994, the adoption of export orientation policies that ranged from direct
support (GEIS) to marketing related assstance, and a macroeconomic strategy (GEAR)
that was explicitly expected to transform South Africainto a“ competitive, outward
orientated economy” (GEAR, 1996).

" We would like to thank the South African National Treasury and USAID for funding this project. The
views expressed within this paper are those of the authors and not necessarily those of the Treasury or
USAID. This paper isdrawn from an earlier paper by Edwards and Golub (2002).



The successes of these policiesin South Africa have been mixed. While export growth
has risen, this has not been significantly grester than other dynamic emerging economies.
Import penetration, particularly within labour intensive sectors, has aso risen, raising
questions about the cost competitiveness of domegtic labour. Findly, employment has
continued to fal, despite the recovery in output growth. Although the evidence suggests
that thisis not due to trade (Edwards, 2000, Fedderke et al. 1999), the public perception
of the corrdation between tariff liberdisation and continued losses in employment make
this a contentious debate. This paper extends this debate and focuses on the changing
cost competitiveness of South African labour and the effect this has had on South African
export performance.

Asthe South African economy liberdisesits trading regime, the ability of domestic
producersto effectively participate in the globa economy will increasingly be defined by
their cogt or price competitiveness vis-a-vis the ret of the world. This importance placed
on internationa competitiveness has given riseto awide literature covering a diverse
range of competitiveness measures. In South Africathese include red effective exchange
rates (IMF, 1998, Kahn, 1998, Takata, 1999, and Golub, 2000), unit labour costs

(Nordas, 1996, and Golub, 2000), reveded compearative advantage measures (Edwards,
Mlangeni, Van Seventer, 2000, and Vdentine and Krasnik, 2000) and other composite
measures. Two conclusions generdly arise from these anadlyses. Firet, South Africais
competitive in natural resource abundant products. Second, the competitiveness of South
African production has improved during the 1990s.

There are anumber of shortcomings in the debate on competitiveness in South Africa
Firdly, the debate has primarily focussed on the correct measurement of competitiveness
indicators (IMF, 1998, and Kahn, 1998), rather than the extent to which improvementsin
competitiveness as outlined by these indicators explain trade flows. The work on red
effective exchange rates (REER) by Tskata (1999) and Golub (2000) are anongst the
exceptions. There is, however, ill scope for an analyss of competitiveness and trade
flows at the sectord leve.

Secondly, the bulk of the work has treated manufacturing as an aggregated sector. This
tends to hide much of the variation in competitiveness at the sectord leve. Internationd
trade theory predicts non-uniform effects on the competitiveness of manufacturing arisng
from trade liberlisation.* Thus it is not evident which sectors are driving the
improvements in reldive labour cost competitiveness shown by Golub (2000) during the
1990s. Andyses of unit labour costsin South Africaat the sectord level are
unfortunately not widely avalable. One sectord level study by Nordas (1996) compares
relative unit labour cogts between SA and USA and finds that South Africaiis competitive
in medium wage, low technology and resource intensve indudtries. No link to the
dructure of bilaterd trade flows between SA and USA was made. Further, the andysis
uses data from the early 1990s making extrapolation to recent years tenuous.

1 1f all tradeisintra-industry trade, then a uniform impact is possible.



Thirdly, most andlyses of competitivenessfall to consder regiond differencesin
competitiveness. Asis clearly shown in the rdaive wage & productivity comparisons of
Golub (2000), the competitiveness of South African manufactures varies according to
region. South Africais shown to have ardative labour cost advantage vis-a-vis
developed countries, but not vis-a-vis many developing countries. Further ingght into the
regiona competitiveness of South African production could be gained through a sectoral
breskdown of competitiveness according to regions. We may find that South Africais
competitive in the production of rdaively high-tech products with respect to developing
countries. On the other hand, South Africal s comparative advantage with respect to
deveoped countries may bein low-tech (low wage, low productivity) sectors.

This paper extends theinitid work by Golub (2000) on the competitiveness of South
African production in various dimensions. The paper extends Golub's (2000) andysis of
RULC, rdative productivity and relative wages in aggregate manufacturing to the

sectord leve. Gregter emphasisis adso placed on the reationship between labour cost
competitiveness and the structure and performance of South African exports over time. In
doing s0 the paper draws upon the extensive literature degling with the estimation of
export demand and supply functions. Thisleadsto theincluson of other varigbles such as
cgpacity utilisation and world income into the andyss. Findly, we use dynamic pand
estimation technigues to determine the long run relationship between labour cost
competitiveness and export performance.

The gtructure of the paper isasfollows Section |1 presents the andytica framework for
andysing productivity, cost competitiveness and their rdaionship to trade flows. Section
11 specifies the functions that are to be estimated while Section IV discusses the
econometric methodology. Section V briefly discusses the data and provides a
preliminary analyss of export performance and RULC. Section VI and VII presents the
cross-sector and time series results, respectively. Findly, Section VI concludes.

[1. Analytical Framework

Golub (2000) presented a framework based on internationd comparisons of unit labour costs for
andysng internationd competitiveness. Thisframework is particularly useful in the South
African context where [abour costs are a central point of contention. Here we review this
framework, with more attention to the implications for the sectord pattern of trade.

Unit labour cogt isthe cogt of labour per unit of output, i.e. the ratio of wagesto productivity. In
addition to its dear intuitive gpped, relative unit labour cost isthe key rddive pricein a
Ricardian modd of trade.  Furthermore, in aworld where capitd is mobile and production is
footloose between countries, it is the relaive price of non-tradable inputs, notably labour, rather
than outputs that matters. Further, technologica advancements have endbled the fragmentation
of the production processinto smdler digtinct seps, the physica location of which can be soreed
around the globe without losing control of the production process (Gourevitch et d. 2000). In
this milieu labour cogts have become an important determinant in the location of these
production processes. For example, much of the assembly of consumer ectronics has shifted to
low wage, labour intensive economies within the South East Asan region.



It istherefore of interest to compare both levels and rates of change of |abour costs and labour
productivity between countries. For these reasons and others, Turner and Van't Dack (1992) and
Turner and Golub's (1997) surveys of the literature conclude thet relative unit labour costsin
manufacturing are the best single indicator of competitiveness. Where data are available, Hinkle
and Nsengiyumba (1999) aso endorse the use of unit labour cogts, both for andlysis of levels and
rates of change of competitiveness.

At adisaggregated level, the Ricardian mode provides an gppeding framework for the analysis
of trade flows (see Carlin et al (2001), Golub (1994) and Golub and Hseh (2000) for further
discusson). Thismodd provides an integrated framework for understanding the macro- and
microeconomic factors determining trade flows, as most degantly shown in Dornbusch, Fischer
and Samudson (1977) (DFS). Thebasic ideaisthat rdative unit labour cost isinfluenced both
by sector-specific variables (productivity and wages) aswell as the redl exchangerate®> Ona
micro level, the Ricardian modd has both advantages and disadvantages compared to the
Heckscher-Ohlin-Samue son (HOS) modd, in which comparative advantage is derived from
factor endowments. The main advantage is that the Ricardian mode dlows for technologica
differences between countries, which in practice seem very significant. There are large and
perdstent gaps in labour and tota factor productivity by industry across countries (e.g. Harrigan
1999). Moreover, the HOS modd has received lukewarm empirica support (Bowen, Leamer,
and Svelkauskas, 1987). It has recently been shown that a key reason for the failure of the HOS
mode isthe failure to incorporate internationd differences in technology and that when such
differences are allowed for the HOS modd improves (Trefler 1995, Davis and Weingein 1998).
The main disadvantage of the Ricardian modd isthet it implies that countries specidise
completely in tradable goods production. In practice, import-competing indusiries contract but
rarely disgppear completdly in the face of foreign competition. To dlow for incomplete
specidisation in a Ricardian context, one would have to introduce other congiderations, such as
differentiated products. Also, unit labour cost may be an imperfect gauge of competitivenessiif
qudity differences are not measured accurately or if labour is not the only non-tradable factor of
production.

Let a; represent the unit labour requirement (the inverse of productivity), for sector i:

L
1 | = —
@ a=45

where Qisvdue-added, and L islabour employment. Margind productivity and hence a; are
assumed to be congtant with respect to variationsin L.

Let w denote the wage and e the exchange rate between home and foreign currencies. If Iabour
isthe only factor of production (or that other factor costs do not differ across countries), home
(South African) average codts of production are equd to unit labour costsw;.a;. Expressed in

dometic currency, foreign unit labour cost isew;*.g*. Interretiond competitivenessin sector i
then depends on relative unit labour cost (RULC;):

2 Most expositions of the Ricardian model assume perfectly competitive labor markets and hence a uniform
wage rate across sectors. But this assumption is easily relaxed in empirical work.
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Alterndtively, equation (2) can be written

) RULG; =
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Equeation (3) illustrates the decomposition of relative unit labour cogts into reletive productivity
and relative wages converted into acommon currency. Thus South Africd s competitiveness vis-
a-vis other countries could improve when some combination of the fallowing conditions hold: 1)
labour productivity in South Africarises relative to other countries, 2) South Africa srelative
wagesfdl, or 3) therand depreciates. As South African cost competitiveness improves,
exports are predicted to incresse and imports decline for the affected sectors. ® Notice that the
exchange rate affects dl sectors smultaneoudy, while the competitiveness of each individua
sector dso depends on wages and productivity in that sector vis-a-vis other countries.

The home country will have an absolute advantage in good | when RULG; > 1, i.e, South
African unit labour cogts are below those of itstrading partners, or equivaently when relative
South African productivity exceeds relative the relative South African relative wage, measured
in acommon currency, i.e,

@ al. W
g w*; e

Thismodd implies both crass-section and time-series relations between RULC and trade flows.
Declinesin RULC over time are predicted to raise export volumes and lower import volumes.
We can a0 assess South African comparative advantage by comparing RULC across indudtries.
Those indudtries with lowest RULC are predicted to have the largest export shares and net
exports.

Our empirica andysswill examine both levels and changes over timein rdative productivity,
relative wages, and unit labour costs and their effects on the compaosition and time paitern of
trade flows.

[11. Estimating the relationship between RUL C and export performance
RULC and the structure of trade

Much of the empiricdl literature andysing the relationship between RULC and export
performance has focussed on cross sectord data for agiven year. These papersin effect

3 Strictly speaking, in aRicardian setting, countrieswill specialize completely in those sectorsin which
they have comparative advantage, and an improvement in RULC will only affect trade flows if it causes
RULC tofall from above 1.0 to below 1.0. In practice, however, because of product differentiation and
other disaepancies from the model, countries do not specialize completely and the response to changesin
RULC islikely to be smoother. See Golub and Hsieh (2000) for further discussion.



test whether indicators of sectord export performance are negatively correlated with
RULC for that given year. Various specifications of the function have been used.
MacDougdl (1951) and Stern (1962), in their gudies on US-UK trade, anadlyse the
relationship between total export ratios, rdative labour productivity and/or relative unit
labour cogts. Bdassa (1963), dso focuses on US-UK trade, but critiques the use of total
trade on the grounds that bilatera trade between the countries is strongly affected by the
rdative size of US and UK tariff barriers* He uses exports to third markets insteed, but
the use of this has been questioned by Golub and Hseh (2000). Golub and Hseh (2000)
more gppropriately uses bilaterd trade flows as the dependent varigble and reaive
productivity and relative unit labour cogts as explanatory variables. All these results show
aconggently pogtive and Sgnificant correation between rddive productivity and
exports.

Drawing on the Ricardo theory and internationd literature the following cross section
equations estimating the relationship between RUL C and export performance across
sectors can be defined:

(58)  Log(XisXij) = asj1 + b1logRULG + €isg1
(%)  Log(Xiss/Misa) = sz + berjol 0GRUL G + €12

(50) Log(Xissi/Misq) = asq3 + b3l 0OgREIProdiss + bezlogREWage sy + €isqiz
(5d) Log(Xisi)= asia + bsgjal gQRULGsqj + Eisgja
(58 Log(Xisq) = asgs + bsgslogRAProdiss + bsislogReWageiss + €isqs

Xisa istotal South African exports of commodity i, X;; istotal country j exports of
commodity i, Xsaj ad M;s are exports and imports of commodity i to and from country j,
and RULC;sy;, Rel Prodisy and RelWage s, are unit labour cogts, Iabour productivity and
wages in South Africa over those of country j. Equation (5a) usesthe ratio of tota
exports as the dependent variable and is smilar to the goproach by MacDougdll (1951)
and Stern (1963). Equations (5b) and (5¢) follow Golub and Hseh (2000) and use

bilateral trade baances as the dependent varigble. In equations (5d) and (5€) the emphasis
ison the structure of exports and not net trade, and red bilaterd exports are used as the
dependent varigble.

RULC and exports over time

These specifications are cross-sectiond in nature and andyse whether for a particular
time period sectors with high RULC are dso sectors with low exports. Cross-section
regressions do not directly andyse the relationship between changes in RULC and export
performance within a particular sector over time.

Thereis substantid evidence that exports are influenced by RULC over time. Golub
(1999) agppliesthe Ricardo modd to export patterns of the G7 usng time series

4 MacDougall (1951) also identified this as areason for the low import content of consumption within these
countries.



regressions, cross section regressions and pand data regressions. In hisregressons
sectord trade bal ances are used as the dependent variable and unit [abour codts as the
independent variable. His results suggest that changes over time of sectord trade
baances are quite wel explained by the evolution of unit labour cogts, but the levels of
these balances are sometimes difficult to reconcile with the levels of unit labour costs.

His results are particularly strong for the US and Japan. The time series andyss performs
better than the cross-section andyss

Golub and Haeh (2000) assess the Ricardian theory of comparative advantage using
cross-section seemingly unrelated regressons. Ther focusis on the USvis-a-visa
number of OECD countries. They aso uses avariety of PPP indicator to deflate output
and find that the resullts are sensitive to the choice of PPP measure. R? values are low
indicating that the mode is not very good at explaining al cross-section trade flows.

The poor explanatory power of the results suggest the importance of other varidblesin
explaining export performance. Carlin et al. (2001) use pand data techniques to andyse
the impact of RUL C on the share composition of OECD exports. They aso include other
economic, technologica and indtitutiona features of economiesinto thelr regressonsin
an attempt to explain export shares. They find that risng RULC, risng rdaive wages,
declining relaive productivity and an gppreciating currency negetively affect the share of
acountry’sexportsin total OECD exports. They dso find that investment rates and
indtitutiona features of the countries such as schooling, TFP growth and the structure of
corporate ownership play an import role in explaining export performance over time.

Onecritique of Carlin et al. (2001) isthat they are essentidly estimating export demand
functions without congdering export supply (afault they recognise). As result, their
modd implicitly assumes an infinitdly dagtic supply function which biases the estimated
coefficients downwards.

Theimportance of these other variables suggests that the Ricardo model doneistoo
ampligic to fully explain export performance. Further, in estimating the impact of RULC
on exports it isimportant to consder export supply. In this section the literature on
export demand functionsis used to specify afunctiona form that includes both demand
and supply Sde variables that affect export performance.

The sandard export mode!, as discussed by Goldstein and Khan (1985), can be
represented as a system of eguiations dedling with export supply (X°) and export demand
(X% equations’

(6a) X4 =f(Y*, Px,P*),f,f3>0,f,<0

) X= %Px(1+s), P),>0,0.<0
&) X=

® Thismodel is an imperfect substitutes model where imperfect substitutability between domestic and
export products enables domestic and export pricesto differ from one another (Goldstein and Khan, 1985).



Y*, P*, P, Px, and sare foreign income, foreign domestic price, domestic price, domegtic
price of exports and subsidies, repectively. Export demand is positively affected by
foreign income (Y* ) and the price of competing foreign goods (P*), but is negetively
affected by the domestic price of exports (Px).

On the supply side dometic firms produce export products if the return to export
production rises viaarise in the price of exports or export subsdies, s but declinesif the
price of domestic competing goods rise. Often variables to account for trends and cyclical
effects areincluded in the export supply equations. Trend income or trend export
variables are indluded to capture advances in non-price based ements of
competitiveness such as infrastructure, total fadtor productivity and factor suppliesthat
are correlated with rising levels of red aggregate output. Capacity utilisstion isaso
included to capture cydlicd effects of domestic demand. As Goldstein and Khan (1985:
1061) note, “...when domestic demand pressure increases, selling in the home market
becomes more profitable than selling abroad, and ... this effect is not fully captured by
movements in the ratio of domestic to export prices”.

The modd is an imperfect subdtitutes modd where imperfect subditutaility between
domestic and export products enables domestic and export pricesto differ from one
another (Goldgtein and Khan, 1985). This assumption differs from the dtrict Ricardian
assumption of perfect subdtitutability. Neverthdess, in specifying relative prices as
functions of unit labour costs we are able to capture the essence of the Ricardo modd!.

The world demand for South Africa s exports of sector i inperiod t is specdified in log-
linear form &

é P u .

(7 logX{ =b, +bll°gérc*ﬂt +b,logy,
where X is quantity of exports Py is price of exports, ULG;¢* is unit labour cost of
foreign firm and Y¢* isred income of South Africa s trading partners.” This mood
assumes a perfectly competitive market in which labour is the only factor of production.
The domestic price of aproduct, P, thus equals ULC. Different demand dadticitiesin the
home and export market, different cost sructures for home and export production, market
digtortions and product differentiation give rise to differencesin export and domestic
prices (Goldstein and Khan, 1985). Because the variables are in logs, the coefficients
represent eladticities, the expected signs of which are:

by < 0; b, > 0 (dthough if the product isinferior then we may find by < 0)°.

® Khan and Ross (1977) find that the log-linear specification performs better than a standard linear function.
" A commonb; isassumed asit is generally assumed that the demand function is homogenous of degree
zeroin prices, i.e. adoubling of Pyand of ULC* has no effect on demand as relative prices have not
changed.

8 It is possible to incorporate other costs, or mark-ups, which raise the market price above ULC by a
constant fraction| , i.e. P = | ULC, without affecting the resullts.

® Wood (1995) finds a negative coefficient in his estimation for some sectorsin South Africa.



Thus adedine in price competitiveness of South Africaarising from anincreaserisein
export price or adeclinein foreign domedtic price (ULC*) reduces export demand.

The export supply function of sector i in period t is specified in log-linear form
asio

s _ e P u
) log X;; =a, +a1|OQa”Eat +a,logCU;
where CU;; represents capacity utilization and ULCi; represents the domestic price,
proxied by unit labour costsin South Africa. Products for domestic consumption or
export markets are subgtitute products. A risein Py or adedine in domestic price (ULC)
raises the rdaive profitability of export causng ashift of resources into export producing
sectors. If ULC ds0 serves as a proxy for overdl production codts, the declinein ULC
will aso reflect areduction in the cost of producing exports. Capacity utilisation has been
included to capture the cydica impact of domestic demand on export behaviour. In
South Africathis variable is expected to capture the impact of the volatile domestic
demand conditions during periods of palitical upheava. As domestic demand declined
firms turned to the export market as a‘ vent-for-surplus . Not indluded in the equation isa
variable to capture domestic production that is generdly included to proxy a country’s
cgpacity to produce (Goldstein and Khan, 1978). The expected Sgns of the dadticities
ae

a; >0,a,<0.

Data condraints, particularly the lack of export prices a a sectord leve, frequently
prohibit the estimation of both export demand and supply functions smultaneoudy. The
system of equations is then frequently solved for the two endogenous variables X and Px
to obtain the reduced form equations. This is the gpproach followed here.

Imposing the equilibrium condition, X6 = X¢ = X, the two equations solve for the two
endogenous variables X and Px. If equation (8) is normdlised for the price of exports, Px,
and then subdtituted into equation (7) we obtain the reduced form equations

©  logX, = S( ; D@0y 4 b, log RULG, - ; bas 090U, +b, logy, S u
é

1 1

QIIO:,

_1
a,

“"'"IB?B

where RULC, =UULt:<i3n* . Thisequation can be further refined by decomposing thelog of

RULC;; into its condtituent parts: relative wages, rdaive productivity and exchange rates.
Thelog of RULC in equation (3) can be written as

O

(10  logRULC, |ogg_; +10g22Q + logE
Qt W at eR/For



where aand a* reflect labour requirements per unit red output in domestic and foreign
industries, respectively, wand w* reflect domestic and foreign wage per worker,
respectively, and er/ror iSthe Rand vaue of foreign currency. The first varigble on the
right hand sde measures the productivity of foreign workers rdaive to South African
workers while the second measures the relaive wage of South African workers compared
to foreign workers. Thusa 10 % risein RUL C can be brought about by ether 210 %rise
in relative productivity of foreign workers, a 10 % rise in the relative wage of South
African workers or a 10 % gppreciation of the currency. This relaionship can be tested
directly by subgtituting equation (10) into regresson equition (9).

Given the Sgns of the structurd parameters in the export supply and demand functions
the expected sgns of the reduced form equation (9) coefficients are as follows

RULC Rel Prodss  Rel wagesa | eriror cu Y

+

Equation (9)
+ Equation (10) + - + - +

Note, however, that these are not necessarily estimates of the structura coefficientsin the
export demand equation (7). To obtain these it is necessary to esimate the export demand
and supply equations Smultaneoudy, or in the case of fully identified equations these can
be ‘retrieved’ from the reduced form coefficient estimates directly.

Frequently studies ignore the export supply equation and estimate the export demand
function in equation (7) directly. The problem with this goproach is that these modds
implictly assumeinfinitely dadtic export supply or sable demand functionswith a
upply function thet shifts around it (Goldstein and Khan, 1985; Riedd, 1988). The
estimates for by, and by areinterpreted as dadticities, but because these are weighted
averages of the true demand and supply eadticities they tend to be biased downwards
(Goldgtein and Khan, 1985). More problematic is the corrdation between the endogenous
varigble on theright hand side and the error terms in the regression as these violate the
conditionsfor OLS and will yidd inconsstent estimates (Gujarati, 1995). Nevertheless,
because these models have dominated research in this areg, and particularly research in
South Africa, it is useful to estimate the export demand function (7), if only for

compardive purposes.

V. Econometric M ethodology

The availahlity of repeated observations between 1970-98 for 24 industrid sectors
suggests the use of pand data estimation techniques to identify the rel ationships between
export performance and RULC. We draw upon Pesaran and Smith (1995) and Pesaran et
al. (1999) to estimate dynamic versons of the export functions.

10 A problem with this functional form isthat it fails to take into account possible interdependence between
capacity utilisation and export performance (Balassa, 1979).



The advantage of using pand data estimation techniquesisthat if the data generating
processes in the different sectors share common fegtures, then combining the deta will
improve the efficiency of estimation of the parameters (Smith, 2001: 8). Further, because
sector specific effects (or time specific effects) are easily incorporated into pand data
modds, the effect of omitted variable bias is reduced (HSao, 1986: 3). Findly, in the
process of pooling the data problems arisng from spurious coefficients between (1)
vaigblesis attenuated dlowing a conggent estimate of the parameter to be obtained
(Smith, 2001).

Drawing on equation (9) we assume that the long run export function is given by
(]-1-) Xy =g +0,; RULC, +q,Y; +q5CU, +m,
where X;; isthe logarithm of export demand, RULC;; isthe log of rdaive unit labour cost
(aproxy for rddive prices), Yi* islog of red foreign income and CUj; islogarithm of
cgpacity utilisation.i = 1,...,N, stand for industrid sectorsand t = 1,2,....T, sand for time
periods. The expected signs of the long run coefficients are

hi <0, g2i >0and gz < 0.

Often the presence of adjustment costs and incomplete information induces alag in the
response of demand to changes in the exogenous variable. This adjustment processis
frequently introduced by imposing various digtributed lag structures on the modd. A
common gpproach in the estimation of export demand equetionsiis the use of the Partid
Adjusment Modd (PAM) where the actud changein exportsin time period t equalsa
fraction of the desired change in exports.™ Polynomid distributed lag structures and
dternative dynamic specifications have aso been used.*? To esimate the long run
properties of this modd we utilise agenerd first order ARDL(1,1,1,1) which nestsa
number of dternative restricted modes, of which the PAM isone. The ARDL(1,1,1,1)
export modd is

(16) Xy =a;+|;X;;.,+g; RULG, +g, RULG, , +0s Y +g44Yi;—1 +05CU, +g5CU, , +e,
where a; denotes the sector specific effect which can be either fixed or random. e, isthe

remainder disturbances which is [1D(0,s %) and independent of ai and the explanatory
vaiables.

The ARDL(1,1,1,1) can be reparametised as an error correction modd

(13) DXn =f i(Xi,l-l - Qo - Uy RULCi,l-l - quYiTl-l - q3iCUi,I-1) +gliDRULCit +gSiDYi: +gsiDCUn €,
where

(14) quzl_aiIi! Q1i:gi_-|-—|gi2iv 2 = 11 ; 3i:%1 fi=-@-1)-

f i isthe error correction coefficient and measures the speed of adjustment towards long

run equilibrium. The larger the vaue the greater the convergence to long run equilibrium.

For gability we requiref ; < 0.

Oz t 04

1 Note that the PAM assumes a geometrically declining lag structure. The model also assumes that the lag
in the response of exportsis the same irrespective of whether the change in exportsis due to changesin
world income or prices (Goldstein and Khan, 1985).

12 See Goldstein and K han (1985) and Marquez and McNeilly (1988).



Pesaran and Smith (1995) identify a number of procedures for estimating the average
long run coefficients and emphasise the potentid inconsstencies arising from using these
under different conditions of heterogeneity across sectors. One gpproach isto use the
dynamic fixed effects (DFE) estimator which pools al the data and assumes homogeneity
for al parameters except for the sector fixed effects (a ;). Inthismodd | = | andgq =
o.fordl i=12..Nand k=1, ...5. Theaverage long run coefficients are caculated
from the estimates of these coefficients

(15) &:g1+92 "_gA3+gA4, - :Q +96.

5
1 = 3
1-1

2

1-1 1-1

One problem with estimating this usng OL S is that the lagged dependent variadle X; 11 is
correlated with the fixed effect a; . Thisrendersthe OL S estimator biased and
inconggtent (Baltag, 2001). This problem is not solved by the Within transformation,
which diminates the sector specific effects, as by congruction the transformed lagged
dependent variable is corrdated with the transformed error term. The effect isto biasthe
estimated coefficient of the lagged dependent variable upwards (HSa0, 1986). However,
the bias of the within estimator is of order (1/T) and the incongstency disgppearsas T ®
¥,

The dynamic fixed effects estimator will dso only give conggent estimates of the
average long run coefficients for large T and N S0 long as homogeneity holds across
sectors. If the true modd is represented by equation (12) and the true coefficients differ
across sectors, then the fixed effects estimator gives incons stent estimates of the
coefficients (Pesaran and Smith, 1995; Smith, 2001). When the coefficients vary across
sectors and the regressors are seridly corrdated, assuming homogeneity induces serid
corrdeion in the errors. These in turn are not independent of the lagged dependent
variable and give rise to inconggent estimates, evenif T® ¥ (Pesaran and Smith, 1995).
Pesaran and Smith (1995: 80) use anumber of examples to show that when coefficients
differ across sectors pooling of data can give “potentially highly mideading estimates of
the coefficients’. Thisis problematic as when tested the equality of coefficients over
groups is frequently rgected (see Batagi and Griffin, 1997).

A more gppropriate goproach in this case is to use the Mean Group Edimator (MG) d

Pesaran and Smith (1995). Equation (12) is estimated separately for each sector and the
long run coefficients are computed as averages of the individua sector coefficients.

For example, thelong run dadticities for RULC, Y* and CU for each indudry i are
defined as
(16) q‘ 9; +0, q‘ 9s +04 - :gsi +gei .

1- 1, 1-1

ST 1- 1)

The Mean Group Estimator for each variableiis then computed as™

B tisalso possible to assumea; =a for acommon constant across all sectorsanda; = a; + hy; for sector
specific effects with arandom component h;i .

14 The long run relationship can also be estimated by gy = 9 where J. :éN gq/N and rzéN_ I /N
i=1

-k i=1

13
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As shown by Pesaran and Smith (1995) these averages are consstent estimates of the
parametersfor large T. If T isamadl, the existence of alagged dependent variable will
cause the estimates of f ; to underestimate their true value. Because a separate equation
for each sector is estimated it is possible to use different ARDL specificationsin eech
case. Thisis particdarly useful when the short run dynamics differ from sector to sector.
Asisevident in the examples of Pesaran et al. (1999) the choice of lag structure appears
to be more important when T issmdl.

In cases where some coefficients are equa across sectors, the MG edtimator will provide
congstent, but inefficient estimates of the long run coefficients. Pesaran et al. (1999)

suggest that frequently the long run effects are homogenous and propose a Pooled Mean
Group (PMG) edimetor that congrains the long run coefficients to be the same for each
sector, i.e.

(18 d1:Qﬁ- qu =0y, qu =05 fori=12..N.

The short run coefficients, theg' s, are dlowed vary across sectors. The PMG estimator
for the short run coefficient, g , is

19 g, :_éN g, IN

where g, isthe coefficient for sector i computed by the pooled maximum likelihood
edimation. The PMG esimatorsfor g to g; are cdculated in asmilar manner. A further
benefit of the PMG over the MG isthat it gppearsto be less sengtive to outliers, a
common problem with the MG edimator (Pesaran et al., 1999). It dso appearsto be
relaively robust to choice of lag order.

A find approach to estimating the average long run reaionship isto average the data
over time and then estimate cross-section regressons on group means. Pesaran and Smith
(1995) show thet for large N and T the cross-section estimator will give constent
edimates of the average long run coefficient even if the coefficients differ randomly
across sectors. Strict exogenelty of the regressorsis required. In this gpproach the
following function is esimated

(Z)) )Tit =y +qlmt +q2Y_t* +q3mi +8

where RULC: =§ RULC, /T, CUi =§ ,CU, /T, ¥ =8 Y /T ad g =§ e, /T, -

We present the results of the Dynamic Fixed Effects estimator. To cater for problems
asociated with heterogeneity across sectors the Mean Group estimates are dso
presented. Finally, the cross section equations (5a-€) are estimated for a number of sub-
periods between 1970-98. As noted by Pesaran and Smith (1995) the cross section
regresson can provide conggent estimates of the long run relaionship between RULC,

relative productivity, reaive wages and export performance. The esimation over various
periods will enable an andlyss of the sability of the reaionship over time.

V. Data and preiminary analysis of exportsand RULC
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The caculation of RULC, relaive wages and rdaive productivity for the vast range of
countries and sectors againgt which South Africais compared is a data intensive process.
This section briefly outlines the data sources and some of the changes made to the datain
cases of missing vaues and clear inconsstencies.

Data

As shown by Golub (2000) South African labour cost competitiveness of aggregete
meanufacturing differs across deve oped and devel oping economies. These differencesin
competitiveness may be more sark once industrid sectors are introduced as sandard
trade theory predicts that countries will specidisein particular products. To identify
sectoral competitiveness across countries arange of devel oped and developing countries
were sdected according to the availability of consgtent deta. After diminating countries
with incomplete data, 9 developed countries and 10 deveoping countries were chosen.
The developed courtries are Canada, France, Hong Kong, Italy, Japan, Netherlands,
Spain, United Kingdom and USA.. The developing countries are: Chile, Hungary, Indig,
Kenya, Korea, Mexico, Poland, Singgpore, Turkey and Zimbabwe. These countries cover
maost geographic regionswith at least one developed country sdected from Europe, North
America and the East. Complete data were not available for Audrdiaor New Zedand.
Devel oping countries were sdected from South America (Chile), the South East Adan
region, Eastern Europe and Africa. Although these countries have been classfied as
deveoping, they show subgtantid differencesin leve of development.

For the purpose of the study two consstent data sets were congtructed. A large pand data
set consisting of 27 sectors (Appendix Table B.1) between 1970-98 for dl countries.
Three sectors, tobacco (314), petroleum refineries (353) and miscelaneous petroleum
products (354) were dropped as the data were ether missing or highly irregular. The
andyssisthusbased on 24 indugtrid sectors. An aggregated data set was dso
congtructed using dl countries other than Mexico for which a complete balanced data set
was not avalable. All variables were aggregated using share of total group trade (exports
+ imports) as weights. The data used to congtruct the panel data sets were obtained from
various sources. Further details of the data sources and the congtruction of the relevant
variables are provided in the gopendix.

Preliminary Analyss of Export Performance and RULC

Table 1 and 2 present average relative wages and relative productivity during the 1970s,
1980s and 1990s for developing and developed countries, respectively. RULC vis-a-vis
these regions during these periods are presented in Figure 1. In thisfigure sectors with
RULC exceeding 1 reflect South African sectors with relaively high labour cogts of
production.

These results subgtantialy extend the work of Golub (2000) who compared RULC,
relative wages and relative productivity for aggregate manufacturing with a number of
developed and devel oping economies. The results are largely consigtent with hiswork.
RULC have improved subgtantidly since the 1970s reative to both developed and



deve oping economies. The improvement in competitiveness is widespread with RULC
dedlining in mogt indudtrid sectors Snce the 1970s.

Much of the improvement in competitiveness has been brought about by substantia
depreciations in the currency during the mid 1980s and the late 1990s, dthough more so
vis-a-vis devel oped economiesduring the latter period. In dl sectors average relative
wages compared to developed countries were lower in the 1990s than in the 1970s.
Compared to developing countries average relative wages were lower in 17 of the 25
sectors, with much of the decline occurring during the 1980s.

During the 1990s improved rdative labour productivity aso lowered RULC. Between the
1980s and 1990s average relaive labour productivity vis-a-vis developing and developed
countriesrose in 15 and 14 sectors, respectively. Some of thisis dueto capita labour
subdtitution during the 1990s (Golub and Edwards, 2002).

Asfound by Golub (2000) South Africais reaively more competitive compared to
developed countries than developing countries. South African labour is more productive
than labour in developing countries, but wages are subgtantidly higher resulting in a
RULC vaue greater than 1 for most sectors. Average RULC vis-a-visdeveoping
countries exceeded 1 for 22 of the 25 sectors during the 1990s. Compared to developed
ecanomies South Africawas not competitive in 16 of the 25 sectors over the same period.
Care mugt be taken in the interpretation of these leve results asthey are strongly
influenced by the PPP deflator used (see Appendix). Nevertheless, the results suggest
large differences in competitiveness across regions.

The sectord ranking of South African indudtries according to RULC isSmilar across
developed and deve oping countries. The Spearman’ s rank correlation coefficients, which
cgpture the smilarity in the ranking of sectors, exceeded 0.5 for dl periods. During the
1990s South Africd s labour cost competitiveness was extremely low in beverages, other
chemicas, non-dectrical machinery & equipment and ectrical machinery. South Africa
had a comparative advantage in lesther products, glass & products, non-ferrous metds,
and other manufacturing.

Thereisno clear pattern of competitiveness over the years. The ranking of sectors
according to RULC changed subgtantialy between the 1970s and the 1990s. The
Spearman’s rank correlation coefficient of 0.567 is obtained when the average sectord
rankings of RULC in the 1970s are corrdated with those in the 1980s. Thisfdlsto -0.083
when the ranking of sectors during the 1970s are compared with those in the 1990s. The
poor corrdation in rankingsis largely due to substantid structural changesin RULC
during the 1990s. This s reflected in the low Spearman’s rank corrdation coefficient
(0.294) between the 1980s and the 1990s.

Tablel
Average rdative wages and rdative productivity by sector vis-avis developing countries

1970-79 1980-89  1990-98 1970-79  1980-89 1990-98
Relative wage Relative productivity




Total manufacturing (1) 358 3.00 3.32 215 198 231

Food products 334 3.97 6.02 2.93 3.09 3.82
Beverages 3.96 3.80 351 129 1.96 1.65
Textiles 240 1.95 2.04 151 155 1.43
Wearing apparel 2.33 1.66 1.72 1.00 085 1.03
Leather products 3.70 2.27 2.95 215 212 2.89
Footwear 2.86 1.47 1.04 1.40 0.84 1.35
Wood products 138 141 1.16 0.66 0.85 0.77
Furniture 329 2.57 1.94 1.45 153 1.67
Paper & products 359 3.26 3.00 1.89 2.56 2.14
Printing & publishing 4.05 4.63 6.98 6.32 39 3.99
Industrial chemicals 454 3.85 4.93 254 234 3.49
Other chemicals 323 4.47 4.86 153 259 2.23
Rubber products 391 2.47 211 1.67 1.36 121
Plastic products 340 2.55 2.32 1.40 113 1.16
Pottery & china 2.60 2.02 1.39 177 149 0.72
Glass & products 254 2.67 3.45 167 256 2.55
Other non-metdlic 226 2.16 2.56 112 154 122
Iron & sted 385 3.47 5.67 2.58 257 354
Non-ferrous metals 188 1.67 2.72 0.99 178 2.98
Fabricated metal 371 3.44 3.47 2.56 201 2.01
Machinery 752 6.02 6.54 4.07 349 371
Machinery, electric 473 3.07 1.44 2.16 1.46 0.62
Transport equipment 452 3.98 4.32 4.64 258 4.92
Professional & scientific 360 3.07 2.57 177 157 2.52
Other manufacturing 533 2.22 2.25 2.25 121 2.43

Notes: (1) Unweighted average

Table2
Average rddive wages and rative productivity by sector vis-a-vis developed countries
1970-79 1980-89 1990-98 1970-79  1980-89 1990-98
Relative wage Relative productivity
Total manufacturing (1) 057 0.44 0.35 0.40 036 0.40
Food products 0.32 0.28 0.25 0.26 0.22 0.22
Beverages 0.55 0.42 0.35 0.29 0.29 0.31
Textiles 0.48 0.40 0.30 0.35 034 0.30
Wearing apparel 045 0.34 0.31 0.20 022 0.26
Leather products 0.55 0.35 0.26 0.30 0.33 0.43
Footwear 0.55 0.37 0.30 0.30 0.26 0.39
Wood products 0.25 0.23 0.19 0.17 0.19 0.17
Furniture 054 0.40 0.27 0.22 0.26 0.27
Paper & products 053 0.46 0.32 0.44 0.46 0.36
Printing & publishing 055 0.44 0.40 0.31 0.30 0.30
Industrial chemicals 0.69 0.48 0.40 0.52 0.38 0.42
Other chemicals 049 0.57 0.38 0.34 040 0.30
Rubber products 0.65 0.47 0.38 0.50 0.42 0.38
Pastic products 0.55 0.44 0.32 0.28 0.32 0.35
Pottery & china 0.46 0.39 0.25 041 0.37 0.30

Glass & products 041 0.37 0.36 0.34 0.39 0.48




Other non-metdlic 0.36 0.29 0.25 0.24 0.22 0.24

Iron & stedl 0.62 0.50 0.54 0.74 0.52 0.60
Non-ferrous metals 044 0.35 0.39 0.52 0.55 0.91
Fabricated metal 0.55 0.49 0.37 0.42 0.38 0.40
Machinery 121 0.91 0.61 0.87 0.62 0.61
Machinery, electric 091 0.69 0.30 0.59 051 0.23
Transport equipment 053 0.44 0.35 0.38 0.35 0.33
Professional & scientific 0.60 0.50 0.31 051 034 0.39
Other manufacturing 092 0.50 0.50 0.60 0.36 0.98

Notes: (1) Unweighted average

To explore the rdationship between RUL C and export performance Figure 2 presents
scatter plot diagrams between average RUL C and average red exports for dl decades
snce 1970. A scatter plot between RULC and red exports as a share of output (export
orientation) during the 1990sis dso presented. Figure 2 displays adear relationship
between RUL C and red exports during the 1970s and 1980s. Sectors with high RULC
exported less than sectors with low RULC. During the 1990s, however, no rdationship
between RULC and red exportsis evident. If one uses net exports or export orientation
rather than average red exports the expected negative relationship isfound in dl periods
Thisis shown in the in the diagram in the fourth quadrant of Figure 2.

The data gppears condgstent with predictions made by the Ricardo mode. Net exports and
export orientation are negatively rdated to RULC during dl periods. Red exportsare
negatively rdated to RUL C during the 1970s and 1980s. In the following section these
relationships are explored further usng more rigorous econometric techniques.

V1. Cross Section Results

The cross-section estimations (equations 5a-€) that have traditiondly been used to assess
the Ricardo theory arefirst presented. We follow Pesaran and Smith (1995) and estimate
Cross-section regressons on group means to obtain the average long run coefficient.

The cross-section equations were estimated using both the aggregated and disaggregated
pane data sets. In the disaggregated case the equations were estimated for each country

Separately.
Aggregated Pandl Data Results

Because the aggregated data set covered the period 1970-98, it was possible to estimate
the impact of RULC on the export performance across sectors for anumber of sub-
periods. For brevity only the aggregated pand data set results andysing the structure of
South African exports (equation 5d and €) are presented here, dthough reference will be
meade to aternative results where gppropriate. These results are presented in Table 3.

Looking firg at the 1970-98 reaulits it is evident that RULC issgnificant in explaining
the structure of South African red exports. 20 % of the variation between sectorsis
explained by RULC and this risesto 51 % when RULC is broken up into rdetive
productivity and relative wages. The RULC coefficient is negetive and sgnificant



indicating that sectors with high RULC export less than sectorswith low RULC.*® The
coefficient is, however, extremdy large and suggeststhat on averagea 1 % risein RULC
reduces real exports by —4.66 % in the long run.

The coefficients for relative wages and relaive productivity are of the expected sgn and
are both sgnificant. Sectors with low relative wages and/or high relative labour
productivity export more. The absolute vaue of these coefficients are not significantly
different from each other and a percentage rise in relative productivity or a percentage
declinein relaive wages have the same impact on exports. Thisis expected asthese
changes affect RULC equdly. Like the coefficient on RULC coefficients on rdative
wages and relative productivity are extremely large and possibly reflect some biasin the
egtimation.

The analyss of sub-periods suggests that the influence of relaive unit labour costs on the
gructure of exports has diminished over time. During the periods 1970-79 and 1980-89
RULC, rdative wages, and rdaive labour productivity were sgnificant in explaining the
sructure of exports. However, during the 1990s these variables are incorrectly sgned and
fail to explain the sructure of trade as shown by the low Fgatistic. Thisis conastent
with the crosssection diagrams of RULC and red exportsin Figure 2, but is inconssent
with the negative relationship between RUL C and exports as a share of output. Cross
sector regressons using exports as a share of output as the dependent varigble find a
Sgnificant relationship for 1990-94 and 1995-98, but only for the coefficient on RULC.*®
The coefficients on relative productivity and relative wage are indgnificantly different
from zero. The wesker results during the 1990s suggest thet other factors not rdaed to
labour cogts are becoming more important in influencing the sectord compodtion of
South African exports. Possible causes of the weaker results during the 1990s are
discussd in the following section.

Disaggregated Data Results

More detailed insight in the structure of trade is-a-vis trading partners can be obtained
by repesting the cross section regressions for each country. Data limitations, however,
congrained the number of possible export functions that could be estimated for
developing countries. Cross-section regressions were estimated for developed countries
using red bilaterd exports (equation 5d and 5€), bilaterd net exports (equation 5b and
5¢) and the ratio of tota South African exportsto total foreign country exports (equetion
54) as the dependent varidble. Bilaterd trade data for developing countries was not
avalable prior to 1988 limiting the estimated export function to equetion (54) for these
countries. Although bilaterd HS trade data were available for developing countries after
1988, the resullts usng this data were poor, as were the case for most estimates during the
1990s. For complete coverage of dl countries the results using the log of total exports
ratio (Xisa/Xij) as the dependent varigble (equation 53) are presented in Table 4. These

15 The coefficients are significantly higher than those found by Golub and Hsieh (2000).
18 A coefficient of -1.66 is obtained for the 1990s. Thisis significant at the 5% level.



estimates are thus Smilar to the origind research by MacDougdl (1951) and Stern
(1962).

Two sets of cross section regression results are presented for the periods 1980-89 and
1990-98. Thefirg regressons (columns 1 & 4) have RULC asthe explanatory variable.
In the second regressions (columns 2 & 5) RULC is replaced with relaive wage and
relative productivity. For illugtrative purposes only the sgnificant coefficients of each
country specific regresson are presented in Table 4. Empty cdlls reflect coefficiernts
inggnificantly different from zero.

Looking firgt a the developed country resultsit is clear that the relationship between
relative exports and RULC was stronger during the 1980s than the 1990s. For the 1980s
period the coefficients on RULC are neggtive and sgnificant for 6 out of 8 countries.
None of these are Sgnificant in the 1990s. The poor results during the 1990s are d 0
evident when using relaive wages and productivity. Relative wages appear to have a
gregter impact on exports than relative productivity. For al countries for which
sgnificant results emerged the coefficient on relative wages exceeded that of rdative
productivity. The difference, however, is not Sgnificantly different from zero.

Theresults for developing countries wereweeker than those for developed countries,
athough when significant (at or below the 10 % level) these were mostly of the correct
don.'” The coefficient on relative wages in Zimbabwe and Poland were incorrectly
sgned. Thismay reflect rlatively high exports of high wage-high productivity goods by
South Africato these developing countries. Tskata (1999) shows that the structure of
South African exportsisrddively cagpitd and human capitd intensve when compared to
other middle income countries. Some of thisis explained by the regiond comparative
advantage South Africa hasin the production and export of high-tech productsto
neighbouring countries.

A dear result from the disaggregated and the aggregated andysisis that the importance
of RULC, rdative wages and rdative productivity in explaining the level of red exports
across sectors has diminished during the 1990s. Y, asis shown in Figure 2 RULC are
il important in determining the export orientation of South African industry. Sectors
with high RULC tend to export low shares of ther output, even in the 1990s

There are anumber of possible reasons for the poor results during the 1990s. The 1990s
were a period characterised by sgnificant structurad bresks such as the ending of
sanctions, the eection of anew government, a new macroeconomic policy, new |abour
legidation and theinitiation of tariff liberdisation. The Sgnificant structurd changes

17 One reason for the weaker resultsis that the dependent variable s the ratio of total country exports
according to sector and not bilateral exports according to sector. According to the Ricardo model trade
between similar countries is expected to be low. Because bilateral trade is small between South Africaand
most other developing countries, changesin RUL C vis-a-vis these countries will not have a substantial
direct affect on total SA exports. Changesin RULC will, however, affect comp etitivenessin third countries
which, depending on the substitutability of exports, will affect the ratio of total exports. Because other
factors (market access agreements, product differentiation) also affect exports, these products are unlikely
to be perfect substitutes; hence the relatively poor results for devel oping countries.



during the 1990s have dready been seen in the declining rank order correlation
coefficients for RULC between the 1970s, 1980s and 1990s. The impact of these
sructurd bresks may affect exportsin away that is not necessarily related to RULC. For
example, the rentegration of South Africainto the world economy since 1994 led to

rapid increases in exports to various regions. Some of this export growth is due to
increased market access and not changesin labour cost competitiveness. Structura
changesin the economy have a o affected RUL C across sectors. This has been shown by
the poor Spearman’s rank correlation coefficients between the 1980s and 1990s. Thus
changes in the sectora structure of exports and RULC may obscure the long run
relationship between the two. As shown by Pesaran and Smith (1995) the cross-section
estimator ishiased for low T. The 1990s may be too short a period for the cross-section
etimator to give an unbiased estimate of the average long run coefficient, particularly
given the subgtantid changes in the policy environment.

Non-traditiond exports have dso grown rapidly during the 1990s and have increesed the
divergity of South Africd s export bundle (Black and Kahn, 1998). Because these changes
are not adequately captured in the broad indudtria categories used within this andyds,
potentia relationships between trade and RULC will be obscured.

Findly, the decline in importance of RULC may aso reflect the risng importance of
human capita and technology in determining export competitiveness. Edwards (2001)
shows a postive relationship between skill intengty and export growth between 1993-97,
some of which is due to growth of non-treditiond exports, particularly to neighbouring
countries. Using afactor classfication sysem Edwards and Schoer (2001) and Lewis
(2001) ds0 show abiasin South African exports of technology intensve and humean
capital intendve sectors that has continued into the late 1990s. This bias may reflect a
shift in competitiveness and trade away from natura resource and labour intensve
products towards more technology and kill intensive products. The use of
microeectronics and automation processes in production, the development of new
products and production processes through innovation and R& D and the provison of
after sdes service are increasingly being seen as important determinants of
competitiveness. Thisisthe view that lies behind the recent Department of Trade and
Indudtries (DTI) industrid strategy framework document (DTI, 2001).

To conclude, the cross section results provide substantia support for the Ricardian theory
prior to 1990. During this period, sectors characterised by high RULC or high relative
wages and low relative productivity exported Sgnificantly less than sectors with low
RULC or low relaive wages and high relive productivity. When using the aggregated
data =, the impact on exports of a1 % rise in reative productivity appears to have the
sameimpact asa 1 % declinein relative wages. In contrast the country specific
regressons suggest that relative wages have a greater impact. Since 1990 the evidence is
wesker, particularly at the country level. Sgnificant structurd breeks, the role of
innovation and technology in competitiveness, and risng diveraty of exports within
indudtrid sector cdlassfications may give rise to the wesker relationship between RULC
and export leves. Unit labour cods are, however, dill sgnificant in explaining the degree



to which afirm isexport orientated. Further evidence is provided in the time-series
andyss.

VII. Time Series Reaults

In this section the time series results are presented. The reduced form equation (9)
derived from the export demand and supply of equationsis estimated. Although the
esimated coefficients for world income and relative prices in the reduced form equation
(9) do not necessarily represent income and price eadticities of export demand, they give
indght into the relationship between exports and these variables. An export demand
function smilar to equetion (7), but where P./P* is proxied by RULC, is dso estimated.
Thisfunction implicitly assumes an infinite export supply eadicity. Both these equations
were d 0 edimated with RUL C substituted by rdative productivity, reaive wage and
exchange rates.

The export functions were estimated using the large disaggregated and the aggregated
pand data sets. The latter is more gppropriate for the dynamic estimates as it coversthe
period 1970-98 providing alarger sample for the estimation of the *within sector’
vaiation (asis done by the fixed effects estimator). Within theaggregated panel data set
welghted averages of the exogenous variables were congructed for developed and
developing countries within the sample. The equations were estimated for these broad
regions separately. The export functions were aso estimated for the following
manufacturing sub-categories. natura resource intensive, labour intensve, chemicd
intensve and machinery & metd products sectors. This may overcome problems of
inconsstent estimates if the dope coefficients differ across sectors. Asthese
manufacturing sub-sectors are more homogenous than the entire sample, the relaionship
between the exogenous variables and export performance is expected to Smilar.

To determine the impact of relative wages and rdaive productivity on exportsthe
equations were re-estimated using the aggregated pand with RUL C replaced by these
variables. Because country specific relative wages and nomina exchange rates are not
measured in the same units, it is not possible to create weighted averages of these!®
Reativewages were firgt converted to a common currency and aweighted average of
indices created from these (1987=100) was constructed using share world trade (exports
+ imports) in total sample trade as weights. A one percent rise in rddive wage can thus
be brought about by a1 % risein nomina wagesin South Africaor by a1 %
appreciation of the Rand with respect to dl currencies. It is not possible to separate out
which of these effects is more important. Both the MG and DFE estimators were used to
determine the average long run coefficients.

18 Carlinet al. (2001) in their study of OECD constructed weighted relative wage and exchange rate indices
from nominal wage and nominal exchange rate indices. Although they sumvariablesin different units, this
isunlikely to be too great a problem in asample of countries with similar inflation rates. Given the broader
coverage of this paper aswell as the inclusion of high inflation economies, it is not possible to pursue a
similar approach here.



Thelarge disaggregated pand was ds0 used to esimate export functions for the entire
sample aswell asfor goecific countries. Only the DFE estimator is used where afixed
effect isimposad for each sector within each country. The fixed effects capture any
country and sector specific effects that are constant over time. Unlike the aggregated
pane data st it was possible to estimate country export functions with relative wages in
loca currency units, relative productivity and nomina exchange rates separately. This
should give ingght into the relative importance of each of these in influencing export
performance.

Aggregated Pand Data Results

Table 5 presents the DFE and MG estimates of the average long run coefficients of the
various export functions using the aggregated pand data set (1970-98). The export
demand function (equation 7) and the reduced form export function (equation 9) are
estimated using the DFE estimator. We assume the dynamic processis characterised by a
first order ARDL mode in each case. The average long run coefficientsin the reduced
form export function are dso estimated usng the MG egtimator. In addition, asmple
Patid Adjusment Modd (PAM) where a single lagged dependent variable isinduded in
the regressorsis esimated. The PAM  has been the standard gpproach to modelling
dynamics in export functions (see Goldgtein and Khan, 1985) and was dso used in our
earlier paper (Edwards and Golub, 2002). The short run coefficients for the dynamic
fixed effects regressons are presented in gppendix Tables AL. The sector level results
used to estimate the average long run relationships using the MG egtimator are presented
in gppendix Tables A2 and A3.

Asshown in Table 5 the average long run coefficients are of the expected sgn for al
vaiablesin dl the regressons. RULC, rdative wages and capacity utilisation negatively
affect exports. In contragt relaive productivity and world income positively affect
exports. In cdculaingthe MG estimatestheiron & stedl and rubber sectors were
excluded. Theindividua regressons for these sectors gave extremely large long run
coefficients which resulted in a subgtantid bias in the MG estimate of the average long
run coefficient. The extreme impact of outliers on the MG estimates has aso been found
by Pesaran et al. (1999).

The average long run coefficients of the export demand function (column 1 & 2) and the
reduced form export function (column 3 & 4) are Smilar dthough the former generaly
exceeds the later. Given the smilarity in results the reduced form equation is focussed
on asit provides further ingght into the role of capacity utilisation on exports,

A comparison of the two estimators shows that the DFE estimated coefficients generdly
exceed those of the MG edtimator. This suggests the existence of heterogeneity in the
response of sectors to changesin labour cost competitiveness. Pesaran and Smith (1995:
86) note the existence of parameter heterogeneity biases the DFE estimated lagged
dependent variable upwards which tends to overestimate the long run effects compared to
the MG egtimator. The upward biasin the lagged dependent varidble is shown by the very
dow adjusment to the long run equilibrium in the DFE results (ecm = -0.13) compared



to the MG reauits (ecm = - 0.34). Smilar biases were found by Bdtagi and Griffin (1997)
who egtimate the demand for gasoline, Pesaran and Smith (1995) who estimate [abour
demand functions and Pesaran et al. (1999) who estimate a consumption function.

RULC have asgnificant impact on export parformanceinthelong run. A 1 %risein
RULC reduces red exports by between 1.64 % and 2.32 % in thelong run. Thisreflectsa
far greater reponsveness to RULC changes than is found by Golub (2000) for aggregate
meanufacturing in South Africa

Reative wages and relative productivity are also shown to be important determinants of
export competitiveness. The results of export demand and reduced form equations using
relative wages and relative productivity as explanatory variables are shown in column
(2), column (4) and column (7). The bias of the DFE estimator gppears to be substantia
as shown in the greater long run impects estimated using this estimator. A 1 % risein
reldive productivity raises red exportsby 1.31 % and 1.9 % in the long run. Relative
wages appear to have a more significant impact with a1 % rise in rdative wages
reducing exports by between 1.52 % and 3.04 % in the long run. Either arisein nomind
wages or an appreciation of the domestic currency can induce arise in relative wages. it
is not possible to estimate the impact of nomina wage and exchange rate changes
separately using the aggregated data set.

World income has the correct Sgn with an average long run income dasticity of between
1.651t0 2.37. These vdues are amilar to those found in the internationa survey by
Goldgtein and Khan (1985), but exceed those found by Golub (2000) and Golub and
Ceglowski (2001). They find income easticities for aggregate manufacturing exports
ranging between 0.67 and 1.64 in their estimates with RULC as the relative price
variable. Thelong run relationship aso exceed those found by Fallon and Pererade
Siva(1993) and Tokata (1999).

Capacity utilisation has the expected negetive sgn, but the long run coefficient gppears
exaggerated (3.63 to 7.18). Takata (1999) for example finds that capacity utilisation has
no effect on exports while Fallon and Pereirade Silva (1993) find that a1 % risein
cgpacity utilisation reduces export orientation by up to —2.24 %. The rdatively high vaue
may reflect the use of the export market by South African firms as a vent-for-surplus as
domestic demand declines. Findly, sanctions reduced red exports by between 0.2 and 0.4
% between 1985 ard 1993, areault aso found by Tskata (1999).

Other variables were dso induded in the andyss. Following Carlin et al. (2001)
investment in machinery and equipment as a share of the totd capita stock of machinery
and equipment was included as an exogenous variable. This variable was used as a proxy
for innovation, R& D and embodied technologica change. No sgnificant results were
found. Effective rates of protection according to sector were obtained from Fedderke and
Vase (2001) and induded as explanatory variables. Declines in effective protection are
expected to capture reductions in the anti-export bias. Unlike Takata (1999), who found
anegative rdaionship, no sgnificant results were found. Insufficient deta and the
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exdudon of non-tariff protection in caculating these effective rates of protection are
likely to partly explain the poor results.

Sector Specific Results

In the process of estimating the average long run coefficients usng the MG egtimator the
reduced form export function was estimated for each sector. The long run coefficients
and the error correction term for each sector are presented in Appendix TablesA2 and
A3. Care must be taken in interpreting these as the correct procedure outlined by Pesaran
and Smith (1995) and Pesaran and Shin (1996) for testing for the existence of long run
relationships and the subsequent estimation thereof using a correctly specified ARDL
modd has not been followed. However, asin Pesaran, Shin and Smith (1999) the sector
specific results are il presented. In the analysis that follows the results of the
edimations with RUL C as the explanatory varigble are emphassed. The resultsin Table
A3 ae quditatively amilar.

The results are mixed. For along run rdationship to exist the error correction coefficient
fi1 0. Thisislessthan zero for dl but theiron & sed indudtry, dthough only
sgnificantly so for 14 of the 25 sectors. Sectors digplaying rapid convergence to the long
run equilibrium (f ; £-0.5) were paperJoroducts, printing & publishing, trangport and
professond and scientific equipment.

Thelong run dadticity for RULC is correctly sgned for 17 of the 24 sectorsand
sgnificant in 8 of them. The largest significant coefficient isfor furniture (-7.26) and the
lowest is—1.57 for paper products. Labour intensve sectors agppear most affected by
RULC with 4 of the 6 labour-intensive sectors displaying negative coefficients. These are
leether products, wearing appardl, wood products and furniture. Relaive wages gppear to
drive this rdationship with these sectors digplaying large negetive long run coefficients

for thisvaridble (Table A3). No coefficients for RULC were significant in chemica
intengve sectors. Of the remaining sectors, sSignificant and negative results were found
for food, paper products, professond and scientific equipment and other manufacturing.
Asfound by Goldgtein and Khan (1985) the dadticities of sub-sectors generdly exceed
those for manufacturing as awhole.

Capacity utilisation is correctly sgned in 18 sectors, but only 2 of these were
sgnificantly different from zero. World Vdue added is correctly signed for 19 of the
sector regressons with 10 of these Sgnificant at the 10 % level. Sanctions were
sgnificant and negative for only 3 sectors athough 15 of the sectors had the correct sign.

19 Evidence of serial correlation isfound in 6 sectors (beverages, L eather, non-electrical machinery,
transport and other manufactures). Heteroskedasticity isfound in beverages, furniture, industrial chemicals,
non-ferrous metal, glass products, electrical machinery, transport and professional and scientific equipment
sectors. The functional form of 2 sectors are found to be mis-specified (transport and wood products). The
individual estimates may be biased because of omitted variables and measurement errors that are correlated
with the regressors. The pooled estimates will be appropriate so long as the bias inducing correlations are
not systematic.



The sector specific esimates displayed wide variability in the long and short run
coefficients. Wide digperson of estimates were aso found in the comparative estimator
dudies of Batagi and Griffin (1997), Pesaran and Smith (1995) and Pesaran et al. (1999).
The variability of the sector specific regressons questions the religbility of the MG
edimator. Further, Bdtagi and Griffin (1997: 313) argue that the MG estimator
subgtantialy underestimates the coefficients, while the pooled estimators (of which the
DFE isone) provide more plausible estimates.

Nevertheess, the wide variaion in the individua sector estimates suggests thet the
common coefficient imposed on al sectors by the DFE estimator may be extreme. To test
for the possible biases arising from parameter heterogeneity export functions were
estimated for a number of broadly defined manufacturing sub-sectors. naturd resource
intengve, labour intensve, chemicas and machinery & metd products (see Table B1 for
asectoral breskdown of these categories).?° It is expected that the Sope estimates for the
sub-sectors will be more smilar to each other, thus overcoming some of the problems
associated with the parameter homogeneity assumptions of the DFE estimator. The DFE
esimates of the long run coefficients are presented in Table 6.

We find that export performance of labour intensve and chemica sectors are strongly
influenced by labour costs of production. The long runimpact of al % risein RULCisa
reduction in rea exports of more than 2.5 % in each case. The dedline in exports of
natural resource intensve and machinery and metal products sectorsis between 1.3 %
and 1.5 %. Improvements in relative productivity increase exports while increasesin
relative wages reduce export competitiveness for al broadly defined sub-sectors. Long
run export performance is more affected by changes in reative wages than relaive
productivity for dl but the natural resource intensve sub-sector. Labour intensveand
chemica sector exports are particularly strongly affected by rising reative wages with
coefficientsin excess of —3. Capacity utilisation and changes in world income affect
exports of dl broad sub-categories in the expected way, dthough the affect of these
variables on machinery & metd product sectorsis smal. This sector, however, shows a
much quicker convergence to the long run equilibrium in response to shocks than the
other sectors.

Region Specific Results

Asshown in the preliminary andyss RULC, rdaive wages and relative productivity
differ according to region. Trade flows dso differ according to region with South Africa
exporting relatively ill intensve products to developing countries and less skill

intengve productsto developed countries (IMF, 1998, Edwards and Schoer, 2001). In

this section we anayse whether the relationship between labour cost competitiveness and

20 \We tested for homogeneity of the slope coefficients using the Chow test (see Baltagi, 2001: 53 and

Hsao, 1986: 12-16). Slope homogeneity with all sectors pooled was rejected. For the broadly defined
manufacturing sectors, slope homogeneity was rejected for all but the chemical sectors. These tests are only
valid if the errorsin each individual regression are iid with mean zero and constant variance. These
conditions do not hold in some cases, rendering the test statistic invalid. They have not been emphasised as
result.



export performance differs according to region. Unfortunately bilaterd trade data from
1970 isnat available for the st of countries. However, South African exportsto
developed countriesis available from the Canadian World Trade Andyzer whose datais
originally based on the UN Comtrade data base ?* This datais used to estimate export
demand functionsfor deveoped countries between 1980-98 using both the aggregeated
and disaggregated data set. The export functions were dso estimated for developed and
developing countries between 1970-98 using the aggregeated data set, but totd South
African exports were used as the dependent variable in each case. Although the
coefficients are dadticities with respect to changesin tota exports and not regiona
exports, the sgnswill indicate whether labour costs are important determinants of
exports in each case. The long run coefficients esimated using the DFE esimator and the
aggregated data set are presented in Table 7.

The sgns of the coefficients are as expected. The responsveness of exportsto changesin
reldive productivity, capacity utilisation and regional income appear Smilar for

developed and developing countries. However, RULC vis-&-vis developed economies
appear to have a more severe impact on exports in the long run (-1.88) than RULC vis-a-
vis developing countries (-1.16). Thisis condgtent with the weak cross section results for
deve oping countries shown earlier. The long run coefficients for developed countries
usng bilaterd export data over the period 1980-98 are ds0 presented. The signs of the
coefficients are again congstent with expectations. The long run coefficients for regiond
income and relative wages are Smilar to those estimated using tota exports over the
period 1970-98. The responsiveness of exports to changesin cgpacity utilisation, RULC
and redive productivity is subgtantidly less. In dl these regressons exports appear to
respond more sgnificantly to changesin relative wages than relaive productivity.

The rich disaggregated data set congtructed enables a much more detailed andysis of the
relationship between exports and |abour codts a the country level. Table 8 presentsthe
long run coefficients estimated using the DFE estimator for individua developed

countries and the entire pooled data set. In the latter case fixed effects are assumed for
each sector in each country. The dependent variable in eech caseisred bilatera exports
from South Africa. Because the data are not aggregated, it is dso possible to separate the
exchange rate and relaive wage effects in these regressons. Foreign income is proxied
by total imports (in US$) by each country from the rest of the world.

Theresultsoverdl arewesk. In the regresson with RULC the average long run
coefficients when the data for dl countries are pooled are of the correct sign. They are,
however, subgtantidly lower than the estimates found when using the aggregated pand.
The week results for the pooled regression reflects the wide disperson in results for the
country specific estimates. The coefficient on RULC is negetive for dl but Netherlands
and the US. Further, those coefficients with the correct Sgn suggest avery indadtic

21 Bilateral data classified according to the Harmonised System was available for all countries from 1988.
The time period, however, was seen to be too short to yield reliable estimates. Further, substantial increases
in exports over this period as South Africare-entered into the world economy induced trends into the data.
Level analysisin these circumstancesislikely to be inappropriate. Export equations using HS regional
exports with variablesin log differences were estimated. The results were poor.



regponse in exportsto changesin RULC. Low dadticities were dso found for rdative
wages and rdlaive productivity. A further feeture is the rapid convergence to long run
equilibrium shown in the error correction term.

Time series versons of the McDougdl (1951) modd (equation 5a) with the log totd
export ratio (Xis/X;j) as dependent variable were aso run for &l countries between 1980
98. Thisenabled the indluson of developing countries for which trade deta are available.
RULC was sgnificant in 8 of the 19 countries, of which 6 were of the correct sgn (Chile,
Hungary, India, Mexico, Poland, Singapore). Interestingly, no sgnificant coefficients
were found for developed cauntries. When rdletive productivity and relative wages were
included, three countries had significant coefficients with the correct sgn on relative
productivity and nine had the correct Sgn on reldive wages.

The poor results may reflect the shorter time period over which the functions are
estimated. As discussed, the DFE produces biased estimates when Tislow. Bilaterd
trade and RULC vis-&-visindividud countries are dso volaile. Some of thisvoldtility is
smoothed out in the aggregation process enabling superior estimates of the coefficients.

Conclusion

This pagper has sought to extend Golub's (2000) analyss of South African
competitiveness in manufacturing in two main directions. Fird, to assess South African
comparative advantage we have extended the analysis of rdative unit labour cogts,
productivity and wages to the industry level. Second, we have focussed on the

rel ationship between these variables and South Africal s export performance.

Our messure of international competitiveness, relative unit labor cogs—the ratio of
wages to labour productivity—shows a srong improvement over the 1970-1998 sample
period for most sectors, with particularly large improvementsin the late 1990s. This
improvement is much larger vis-a-vis deve oped than developing countries, however.
Level comparisons, dthough they must be trested with more caution, dso suggest that
South Africawas ill not competitive in most sectors in the late 1990s againgt other
developing countries, despite some gans.

Much of the improvement over timein internationa competitiveness reflects rdative
wage movements rather than relive productivity. That is, South African rative wages
measured in acommon currency declined rlative to other countries more rapidly then
praductivity. The relative wage decline substantidly reflects the large depreciation of the
rand againg other currencies. In the long run improvements in competitiveness through
exchange rate depreciations are not sustainable.

We have dso evaluated sector competitiveness rankings and their evolution over time,
No clear pattern emerges as to the nature of South African comparative advantage.
Those sectors with the highest levels and improvements of competitivenessinclude a
vaiety of labor intensve, capitd-intensve, and naturd resource intensive goods.



Moreover, sectord competitiveness rankings have changed substantidly over timein an
unpredictablefashion.

Both smple charts and econometric methods show that South African exports and
respond strongly to relative unit labour cogts.  Export growth in the 1990s has been far
Superior to that of the Apartheld era, in large measure because of improved rdative unit
labour cogts. The surgein exportsin the 1990s is greeter than can be explained by
relative unit labour costs, however, reflecting the structural changes associated with the
end of Apartheid and the new outward-oriented economic policies. We esimatethat al
% dedlinein RULC in developing and developed countries resultsina 1.2 % and 19 %
increase in South African red exportsin the long run, respectively. We dso decompose
the effects of relative unit labour cogtsinto relaive productivity and relative wages. In
generd we find that relative wages are more important determinants of trade than relative
productivity. Our estimates suggest that a1 % rise in wages reduces totd exports by
between 1.5 % and 3 % % in the long run.

Severd policy conclusons can be inferred from these findings.

Hraly, sustaingble growth of output, exports and employment, al depend on labour
productivity growth, together with wage moderation. While this pgper has not directly
investigated the sources of South Africa s labour productivity growth, some of the
requisite policy measures are well known.

One such arealis education. Although the rewards may only be redlised in the long run,
improvementsin education, particularly the qudity thereof, can subgtantialy raise the
productivity of South Africalslabour force and through this export performance. The
pogitive impacts on economic growth of improved educationa quality have been shown
by Fedderke (2001).

Increased investment in new technology and productive cagpacity is a further avenue
through which to improve labour productivity. Increased invesment in new technology
can be encouraged through an accelerated program of tariff liberdisation. Thislowers
the cogt of access to foreign technology as well as induces productivity gains through
increased international competition. Work by Jonsson and Subramanian (2000) hes
shown a positive relationship between improved TFP growth and trade liberdisation.
The necessity of liberaligng trade has been given further impetus by the significant redl
depreciation of the currency during late 2001. This will have subgtantialy raised the cost
of imported machinery.

Sacond, over time, productivity growth enablesred wage growth. It isimportant,
however, to ensure that growth of labour costs does not outdtrip productivity growth, and
that unit labour cogts remain international competitive. Given that South African rdative
unit labour cogts, athough much reduced, remain high compared to anumber of newly
industrigising countries with which South Africa competes, further reductionsin rdative
unit labour costs would be beneficid.



Third, South African exports respond strongly to market forces and particularly relative
unit labour cogts, both overdl and a the industry level. Sectord rankings of
competitiveness, however, are not readily identified with observable characteristics and
change subgtantidly over time. These findings suggest that there is no easy way to pick
winners based on industry characterigtics and that the government should not attempt to
favour some sectors over others. Instead, as indicated above, a generd environment
which fogters productivity growth and wage moderation will entail rapid export growth.
Market forces will then determine which indudtries are particularly successful in
exporting.
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Appendix: Data sour ces and the construction of variables

The caculation of RULC, reative wages, rdaive productivity and relative TFP for the
vadt range of countries and sectors againgt which South Africaiis compared is a data
intengve process. This section briefly outlines the data sources and some of the changes
meade to the datain cases of missng vaues and clear incansstencies.

Relative unit labour cost (RULC)

Asdiscussed earlier unit labour cost for sector i in country j can be written as:

ULG;j = wij.aj
where & is the labour requirement per unit of red output in industry i incountry j,
(Lif/Qjj), and wij is the wage rate. The ULC;; reflects the labour cogt of producing a unit
output of commodity i incountry .

The competitiveness of country | vis-a-vis country k can be written as aratio of unit
labour costs in a common currency. Thisistermed the relative unit labour cotsand is
caculated as

a'ij Vvij
a, W, kejk
where ek isthe bilaterd exchange rate that converts foreign wages, wik, into domestic
currency units.

2) RULCu'k =

While this gpproach provides a ussful indication of movementsin rdlative unit |abour
cods over time, is does not adequately reflect relative levels of unit labour cogts a any

paticular point in time (Hooper and Larin, 1989).

To make comparisons between levels of unit labour cogts it is necessary to convert aj
into a common currency, i.e. convert red output in the unit [abour requirements into
comparable currencies. Traditionaly PPP exchange rates are used, dthough the lack of
PPP exchange rates for many countries necessitates the use of dternative proxies. Golub
(2000), for example, utilises the mean red exchange rate as a proxy for the equilibrium
exchange rate. From thisit is then possble to esimate the PPP exchange rate teking
differentid inflation into consideration (see later). Incorporating these changes into
equation (21), RULCyj becomes
PPP, W,

1]

A Wik€ik

where PPP) is the purchasing power parity between country j and K. In this format
relative productivity is not affected by short term nomina changes in exchange rate, but
relative wagesare. When RULC;j > (<) 1 the labour cost in producing a unit output () in
country i exceeds (is less than) that of country k.2

(@ RULC, =a,

22 Other factors such as the cost of capital and the cost and reliability of services also influence the
competitiveness of an industry.



The caculation of RULC required sector level data on wages and sdaries, employment
and vaue added. For the conversion of output and wagesinto comparable currencies data
on nomina exchange rates and PPP exchange rates were aso required. Depending on
how vaue added data is deflated sector specific deflators or common manufacturing leve
deflators for each country are required.

Manufacturing data according to sector by country is generdly avallable from two
sources: the UNIDO Indudtrid Statitics database (INSTAT) and the OECD STAN data
. These data sets contain, amongst other variables, vaues for employment, real and
nomind output, value added and wages and sdlaries. Asthe OECD STAN data s&t does
not have data on many developing countries (other than Mexico and Korea) and deta
were a times not available during the 1970s it was decided to focus on the UNIDO data
st A comparison d RULC using the UNIDO and STAN data sets indicates thet the
UNIDO based va ues over—estimate RUL C compared to the STAN based vaues by
between 50 and 100 % (Table B.2).

These differences arise from different methods of obtaining the data. In particular, the
STAN data s&t indudes employer-paid fringe benefits which gives rise to lower estimates
of RULC. For most countries these differences remained congant over time, athough the
USA and Jgpan show risng differencesin RULC. To test the robustness of the
econometric results, both the STAN and UNIDO based varigbles were used in the
edimations. The sgn and levd of the coefficients were smilar, suggesting thet the fixed
effects in the regressions capture much of the difference.

The UNIDO data for South Africafrom 1994 gppeared to have been estimated as for
most sectors the share of wages and sdariesin totd vaue added was congtant. As result
vaue added, employment and wage data obtained from the Trade and Industrid Policy
Strategies (TIPS) were used.

Reative wages were condructed by dividing the tota wage bill by employment. The
wage hill wasfirg converted into a common currency using nomina exchange rates
obtained from the World Devel opment Indicators (WDI).

The rddive productivity variable was congructed by dividing red vaue added by
employment. This was then converted to a common currency using PPP exchange rates
for 1987. Unfortunately, PPP exchange rates are not available for South Africa
necessitating the congruction thereof. PPP; is represented as.

D =R R
CERR
where 3%; P_o:gisthe equilibrium real exchange rate and P¢ and P are domestic and

Po (%)
foreign prices a timet. Given the equilibrium redl exchangeraeit is possbleto caculate
PPP; for dl t usng the correct domestic and foreign prices. However in SA case we do
not have this information. Golub (2000) overcomes this problem by using the average
red exchangerate § 1l i:g asaproxy for the equilibrium real exchangerate Thisis

=Ng R g



the process followed here. Manufacturing vaue added deflators caculated from nomind
and redl manufacturing vaue added obtained from the World Development Indicators
(WDI) were used asthe price indices. Idedly, one should utilise sector specific PPPs, but
as these were not available a common PPP for manufacturing as awhole was assumed.?®
While this may digort level comparisons a the sector levd, the trendsin RULC will not
be affected. In the econometric andysis levd differences are captured by the incdlusion of
sector specific intercepts leaving the estimates of the dope coefficients unaffected.

Two approaches to deflating vaue added were pursued. In thefirst case sector vaue
added was deflated to base year 1987 using a common vaue added deflator for each
country derived from the WDI. In the second case, sector value added was deflated using
sector goecific deflators cdculated from the nominad and red output values and indicesin
the UNIDO data s&t. This gpproach assumes that the output and vaue added deflators are
the same. The sector pecific deflators were highly varigble a times, and various
procedures were used to correct the data (see later). The correlation coefficient between
the common va ue added deflator and the sector pecific deflator exceeded 0.8 in most
cases. The exception was Italy were the correl ation coefficient was below 0.3 for amost
al sectors®* RULC values calculated using the value added deflator were lower than
those cdculated using the sector specific deflator prior to 1980, but higher during the
1990s (Table B.3). The sector specific deflator based RUL C depict a greater declinein
RUL C and thus improvement in competitiveness over the period. Nevertheess, the
ranking of sectors according to RULC cdculated usng the different deflators are smilar,
particularly since the 1980s. The Spearman’s correlation coefficient exceeded 0.78 for
the 1980s and 1990s. The rank correlaion coefficient was lower a 0.41 in the 1970s.

It was decided to utilise the sector specific deflators, despite their greeter variahility, asit
was fdt that price trends a the sector level deviated substantialy from the aggregete for
manufacturing as awhole. Further, the estimated Sgn of RUL C and rdletive productivity
in the econometric anadlyss using both deflators were quditatively smilar. The results
were, therefore, robust to changes in the deflator used.

Trade data

Internationd trade data were required for the export functions and as weights for the
purpose of aggregeting al countries into an aggregated panel data set. Trade data were
obtained from anumber of sources. Customs and Excise bilaterd trade deta classfied
according to the 8 digit Harmonised System was downloaded from the TIPS Online data
ste. Thiswas converted into the ISIC dlassfication system congstent with the UNIDO
data st using a concordance file obtainable from the same ste. Unfortunately, this data
are only avallable from 1988 precluding its use in any econometric andyssto edimate

3 As Golub and Hsieh (2000) show the use of different PPPs give rise to different results. The signs
however were not reversed.

24 Other exceptions were Japan: Electrical machinery (-0.03) and Professional goods (-0.66), Netherlands:
Rubber products (-0.86), and UK : Miscellaneous petroleum products (-0.01).



the long run relationship between exportsand RULC. It isdso only avalable for the
Southern Africa Customs Union (SACU) and not South Africaadone.

Tota country exports and bilaterd trade data between South Africa (essentidly SACU)
and each country were then obtained from Canada World Trade Andyzer. Thisdataare
avalable from 1980-98. The Canadian World Trade Andyzer data are classfied
according to S'TC and were converted to the UNIDO I1SIC dlassfication using a
concordance file congructed from one available on the Jon Haveman ste
(http:/mwww.it.org/) (as used by Edwards and Schoer, 2001). Unfortunately the bilateral
trade data were only complete for the developed countries. A further problem isthat
South Africadid not report any data between 1974-91 (Tskata, 1999). The datafor this
period are then obtained from partner countries.

Tota South African imports and exports according to sector between 1970-98 were
obtained from TIPS and were used in the aggregate panel data set. The countrieswithin
the sample account for 55 % of totd SA exports and 55 % of totd SA imports. Although
the countries sampled do not account for the entire trade, much of the missing trade can
be located within Europe where it is expected that RULC will move concurrently with
those of other developed countries.

In cases where real South African exports were used as the dependent variable, the
nomind data were converted into redl values using output deflators. Export and import
price indices are not currently available fa South Africa over the entire period and for al
Sectors.

Taiff data a the sectord level for entire the period 1970-98 are not available. Aggregate
tariff rates were caculated from customs revenue and imports for the entire period.
Fedderke and Vase (2001) have cdculated effective rates of protection according to
sector using customs revenue for the period 1988-98. The vaues usad in this sudy have
been taken directly from their paper.

Other variables

Other variables such as red invesment in machinery and equipment, redl capital stock of
mechinery and eguipment, real and nomina output, employment and cgpecity utilisstion
have been used in the sudy. This data were obtained from TIPS,

I ssuesrelating to the updating of data

Different classfication systems across countries and changes in these classfication

systems over time make the congtruction of a consstent data set difficult. While the
UNIDO and STAN data sets attempt to compile a congstent data set, there are il

numerous problems evident within the deta

Firdly, the classfication of indudtrial sectors changed over the years. Thisresulted in
large once off changesin the level of output or value added measured between years.
This was problematic if the red index and employment had not been smilarly adjusted.



In mogt cases employment, value added and output (real and nomind) were adjusted to
be cong stent with the reclassification of indudtria sectors. At times the value added
variable had not been adjusted correctly. Changes in gross output were then used to
adjugt the level of vaue added for that sector. The remainder of the series was adjusted
using vaue added growth rates derived from the origind data.

Secondly, red output indices used for the congtruction of sector level deflators were

frequently only avallable for aggregated sub-sectors. Nomina output was smilarly
aggregated in order to calculate a common deflator for al the sectors within the

aggregated group.

Thirdly, with the reclassfication of industrid sectors the output, value added and
employment of certain sectors was aggregated (e.g. iron & sted (371) with nonferrous
metal (372)). The aggregated sectors were disaggregated using the average shareinthe 3
to 5 years prior to the reclassfication of sectors. Where possible dternative data sources
were used (STAN datafor OECD countries). Employment levels were adjusted using
relative average wages prior to the reclassfication.

Fourthly, data were sometimes missing for anumber of sectors and countries for a
number of years. In cases where these covered periods of up to 3 years average annua
growth rates were used to adjust the data when no adternative sources were available. If
these periods exceeded 3 years then the country was ether dropped or dterndive data
were used to update the data. For example, the missing value added and output data for
France from 1993 was estimated using the STAN data s&t. Wages and sdaries prior to
1977 were edimated in asmilar manner.

In order to further check the ceta for outliers and level changes the following assessment
procedure was used:

Sector level deflators for each country were andysed for sudden shifts or outliers. When
nomind output and the redl index clearly diverged as the result of once off shifts, the
initid level of the red index was adjusted and the origina growth rates were used to
adjust thetrend in the redl index. Compound growth rates were used to replace outlying
deflators.

Figures of RULC for each country were then andysed for outliers and sudden shiftsin
levels. The raw data was re-andysed in problemétic cases. This process was ussful in
identifying errorsin the value added deta.



Tables

Table3
Labour cost competitiveness and the structure of South African red exports, cross section
results
1970-98 1970-79 1980-89 1990-94 1995-98
Coef. Coef. Coef. Coef. Coef.
RULC -4.66 ** -5.74 **x 371 % 0.20 047
2.00 113 2.18 1.24 0.87
Constant ~ 20.87 *** 21.85 *** 20.36 *** 19.90 *** 2054 ***
0.72 0.66 0.80 0.33 027
R2 020 0.54 0.12 0.00 0.01
obs 24
F(1,22) 542 ** 25.72 *%* 2.89 * 0.03 0.30
Coef. Coef. Coef. Coef. Coef.
RelProd 1153 *** 5.59 *** 9.88 *** -0.12 -0.44
277 121 3.49 1.92 1.00
RelWage -10.44 *** -5.00 *** -10.49 ** 1.44 267 **
391 1.76 5.07 2.45 144
Constant  14.81 17.16 ** 22.81 * 13.91* 10.56 **
9.49 6.84 11.89 7.72 467
R2 0.51 051 0.30 0.03 0.19
obs 24
F(2,21) 10.74 *** 10.76 *** 4.55 ** 0.31 245

Note: Dependent variableislog real exports. All variables arein logarithmic form.
**% xx x indicate statistical significance at the 1 %, 5 % and 10 % levels, respectively.



Table4
Labour cost competitiveness and the structure of trade according to country, log totd
exportsraio (Xisa/Xij) as dependent variable.

1980-89 1990-98

(1) @ (3 (4)
RULC Rel Prod Rel Wage RULC Rel Prod Rel Wage

Developed countries(1)

France -3.24%** 3.32%*%% 443 **
Hong Kong -2.51* 2.68*
Italy -4.79x** 4.74%** 5 69***
Japan -3.73+*
Netherlands ~ -3.57%** 2.45%**  _3,00***
Spain
UK -3.17%** 3.16%** 477+
USA 2.32%* 1.88** -3.80*** 1.08*
Developing countries (1)
Chile
Hungary -1.28* 1.48*
India -1.71* 2.08**
Poland 1.38**
Singapore -2.33** -1.96*
Turkey -1.21** 1.50***
Zimbabwe 1.86*
Notes: Dependent variableislog (Xisa/Xifor). Export data obtained from the Canadian World Trade

Analyzer.

25 sectors are included.

When real bilateral exports were used as the dependent variable no significant results were found for the
UK and Italy. Only relative productivity was significant for the US between 1980-89. All remaining
coefficients were of similar size and sign.

**k *% % indicate statistical significance at the 1 %, 5 % and 10 % levels, respectively.
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Table5

Average long run export coefficients using DFE and MG estimators, log red exports as
dependent variable

Dynamicfixed effectsestimator

M ean group estimator

X Demand| Xdemand | Reduced Reduced Reduced Reduced | Reduced form
with Rel form form with form form with Rel Prod
Prod and Rel Prod ARDL PAM and Rel Wage
Rel Wage and Rel (1,1,11) ARDL
Wage (1,1,1,1,1)
RULC -2.32 -2.19 -1.64) -1.71
0.54) 0.43
Rel Productivity 1.90 1.90 1.31
0.44
Re Wage -3.04) -2.80 -1.52
0.63
Capacity -7.18 -4.94) -4.41 -3.63 -5.46
2.45 1.53 2.71
World income 2.36) 1.67 2.14 1.65 2.02 2.37 2.06
0.61 0.51 0.90
ecm -0.13 -0.15 -0.13 -0.15 -0.34 -0.34 -0.40
0.02 0.02 0.02 0.02] 0.04 0.03 0.05

Notes: Log real exports as dependent variable. The standard error isin italics below the coefficient.

Table 6

Average long run export coefficients for broadly defined manufacturing sectors using
DFE esimator, log red exports as dependent variable

Natural Labour Chemical | Machinery
resour ce & metal
products
Coef. Coef. Coef. Coef.

With RULC
RULC -1.29 -2.68 -2.55 -1.52
Capacity -8.10 -850 -6.55 -0.92
World income 1.60 2.46 3.30] 1.95
ecm -0.13 -0.13 -0.10 -0.23
With relative productivity and relative wages
Rel Prod 2.17 2.18 1.30 1.33
Rd Wage -2.20 -324 -3.04] -2.47
Capacity -7.04 -7.70 -3.75 -0.05
World income 1.24] 2.36 2.80| 0.90
ecm -0.14 -0.14 -0.12 -0.29
obs 196 196 112 168




Table7
Long run coefficients esimated usng the DFE for developed and developing countries,

log total exports as dependent varigble

Developing Developed countries
countries
Dependent variable 1970-98 Total 1970-98 Total 1980-98 SITC
exports exports exportstodeveloped
countries

With RULC

RULC -1.16 -1.88 -1.05
Capacity -6.86 -6.85 -2.60
Regionincome 1.23 1.12 1.05

ecm -0.14 -0.14 -0.28

With relative productivity and relative wages

Rel Prod 119 110 0.69
Rd Wage -153 -1.46 -1.56
Capacity -5.24 -6.35 -1.61
Regionincome 094 064 041
ecm -0.16 -0.14 -0.32
obs 627 627 450

Notes: The dependent variable for developed and devel oping country regressions over the 1970-98 period
istotal South African exports. The developed country regression over 1980-98 uses SITC datataken from
the Canadian World Trade Analyzer. This data are converted to from US dollars to real rands using sector
specific output deflators and nominal exchange rates.

Table8
Long run coefficients estimated using the DFE for developed countries over period 1980-
97, log red hilaterd exports as dependent variable

Total | Canada| France | Hong Italy | Japan |Netherl| Spain [ UK USA
Kong ands

With RULC

RULC -0.06 -0.32 -0.89 -0.07 -061| -0.97 0.44 -016| -0.11 0.07
Capacity -1.35 2.47 -453( -360 -155 205 -472 650 -210( -0.46
World imports 1.00 0.94 125 075 053 0.65) 161 094 123 0.99
ecm -0.43 -0.54 -040[ -052 -048| -0.38 -047| -041| -0.34| -0.39
With relative productivity, relative wages and bilateral exchangerate

Rel Prod -0.04 1.31 0.70 0.09 037 116/ -051 022| -001f -0.50
Rel Wage -0.12 -2.12) -144( -0.12 -0.62| -2.28 0.84 -052| 048 0.12
Exchange rate 0.49 1.56 035 -040 214 176 -1.13 091 -0.25 0.75
Capacity -0.44 3.29 -4.02 -412 -137 262 -3.65 642 -1.86 0.08
World imports 0.74 1.44 2.35 098 -061 1.02 225 061 126 0.36
ecm -0.43 -0.56i -040[ -050 -049] -0.38 -045 -042| -0.32[ -0.37

Notes: Bilateral export datataken from the Canadian World Trade Analyzer. Converted from SITCto SIC
using aconcordance file adapted from J. Haveman.

Exports converted to Rands using the R/US$ exchange rate and then converted into real values by deflating
with sectoral output deflators.



Appendix Tables

Table Al
Short run export coefficients usng DFE, log red exports as dependent variable
X Demand X demand with Reduced form Reduced form
Rel Prod and with Rel Prod
Rel Wage and Rel Wage
@ (2 (3 @
Cosf. Coef. Cosf. Coef.
Exports(-1) 0.87 *** 0.85 *** 0.87 *** 0.85 ***
0.02 0.02 0.02 0.02
RULC -0.65 *** -0.64 ***
0.10 0.10
RULC(-1) 0.36 *** 0.36 ***
0.12 0.12
Rel Prod 059 *** 0.60 ***
0.13 0.13
Rel Prod(-1) -0.31 ** -0.32 **
013 0.13
Re Wage -0.74 *** -0.71 ***
0.10 0.10
Rel Wage(-1) 0.29 ** 0.31 ***
0.12 0.12
Capacity 0.00 *** -0.82 *** -0.64 **
0.00 0.31 0.32
Capacity(-1) 000 *** -0.11 -0.07
0.00 0.32 0.32
Sanctions -0.02 -0.04 -0.03 -0.04
0.03 0.03 0.03 0.03
World income 0.88 *** 0.81 *** 0.80 *** 0.77 ***
0.18 0.18 0.18 0.18
World income(-1) -0.57 *** -0.56 *** -0.52 *** -0.53 ***
0.18 0.19 0.18 0.19
Constant -5.09 *** -2.56 * -0.32 0.56
1.24 1.50 1.89 1.95
F-test 1027.6 791 786 639
obs 672 672 672 672
Sectors 24 24 24 24

Notes: All variables other than the sanction dummy arein logs.
Valuesinitalics below coefficients are the standard errors

*xk % * indicate statistical significance at the 1 %, 5 % and 10 % levels, respectively.



TableA.2
Sector spexific estimation and diagnogtic results based on ARDL (1,1,1,1) specification.
ECM RULC Capacity Sanctions|/Income se SC FF  NO HE R2

Food coeff -0.19| -4.36 -25.48 0.07, -2.73 0.12 0.57 4.88 265 0.85
Prob | [.146] [.050] [.216] [.846] [.167] [.459] [.040] [.115]

Bever ages coeff -0.200 0.82 -22.16 0.08 0.91 0.22 3.1C 0.14 7.62 0.96
Prob = [.088] [.749] [.082] [.926] [.836] [.095] [.708] [.010]

Textiles coeff -0.09| -4.37 6.78 -1.77, 8.43 0.11 0.38 219 0.14/ 0.95
Prob | [.415]| [.164] [.455] [.477] [.453] [.544] [.157] [.710]

Apparel coeff -0.24 -3.17  -4.44 -0.32 493 024 0.08 0.28 0.14| 0.95
Prob | [.238]| [.001] [.672] [.602] [.309] [.773] [.604] [.713]

Leather coeff -045 -211 1481 -0.92 -0.51 0.18 9.97 140 0.08 0.96
Prob | [.001] [.003] [.005] [.013] [.747] [.005] [.252] [.785]

Footwear coeff -0.34| 0.06 -28.26 -0.20, 0.30 0.40 1.00 0.13 156 0.75
Prob | [.070] [.980] [.113] [.789] [.948] [.331] [.720] [.222]

Wood products | coeff -0.43 -3.41 -6.48 0.11 -0.15 0.30 147 564 250 0.84
Prob | [.020] [.003] [.091] [.771] [.946] [.241] [.029] [.126]

Furniture coeff -0.29| -7.26 -0.26 -1.24, 0.88 0.44 0.01 0.18 9.92/ 0.96
Prob | [.025] [.005] [.979] [.139] [.909] [.919] [.679] [.004]

Paper products | coeff -0.50 -157 -0.73 -0.06 1.62 0.14 1.05 201 0.36. 0.95
Prob | [.025] [.070] [.826] [.732] [.017] [.318] [.174] [.555]

Printing coeff -0.52| -0.69 -15.91 -0.61 2.05 0.33 0.00 0.16 0.02 0.79
Prob | [.011] [.638] [.099] [.111] [.124] [.989] [.694] [.885]

Industrial coeff -0.23| -1.15 -6.50 -0.53 2.16 0.13 0.02 191 323 097

chemicals Prob | [.108] [.344] [.251] [.198] [.014] [.904] [.184] [.084]

Other chemicals coeff -0.20| -6.07 3.17 -1.12) 2.59 0.21 6.71 0.43 0.15 0.91
Prob | [.143] [.211] [.810] [.192] [.020] [.018] [.523] [.700]

Rubber coeff -0.12 291 -14.59 0.48 8.84 0.21 0.02 109 192 0.96
Prob | [.498] [.585] [.648] [.735] [.091] [.883] [.310] [.178]

Plastic coeff -0.12/ 032 -11.09 0.22 4.19 0.16 0.28 0.03 128 0.98
Prob | [.060] [.931] [.390] [.768] [.213] [.606] [.857] [.268]

Glass products |coeff -0.35| -0.81 -3.23 0.18 3.59 0.21 0.12 041 3.01 0.85
Prob | [.165] [.550] [.453] [.649] [.113] [.728] [.532] [.095]

Other non- coeff -0.49| 3.13 -2.29 -0.76/ 6.15 0.32° 298 0.10 0.12 0.63

metallicminerals Prob | [.007] [.109] [.508] [.046] [.029] [.101] [.750] [.727]

Iron and Steel | coeff 0.02 32.22 18.86 4.76 16.90 0.14 2.02 0.79 110 0.94
Prob | [.778] [.778] [.833] [.771] [.729] [.172] [.387] [.304]

Non-ferrous coeff -0.10, -0.15 20.50 -1.65 -3.69 0.26/ 0.42 095 492 0.82

metal Prob | [.543] [.955] [.651] [.668] [.724] [.523] [.343] [.036]

Fabricated metal coeff -0.25/ -1.20 -1.37 0.35 5.40 0.18 1.09 0.65 0.06 0.95

products Prob | [.047] [.327] [.789] [.410] [.018] [.310] [.430] [.809]

Non electrical | coeff -0.44 -2.49 -2.89 -0.27 135 0.28 6.04 0.11 185 0.84

machinery Prob | [.022] [.113] [.491] [.491] [.006] [.024] [.741] [.185]

Electrical coeff -0.14| 3.15 -6.13 0.85 2.06 0.23 2.33 277 418 0.94

machinery Prob = [.286] [.524] [.610] [.533] [.062] [.144] [.113] [.051]

Transport coeff -0.69| -1.23 -1.75 -0.48 4.44 0.34 3.26 3.66 746, 0.78
Prob | [.001]| [.384] [.430] [.128] [.003] [.088] [.072] [.011]

Professional & | coeff -0.90 -1.80 1.37 -0.30 0.73 0.17/ 0.26 0.00 295 0.95

scientific Prob | [.000] [.000] [.372] [.033] [.003] [.616] [.969] [.098]

Other coeff -0.24 -162 -4.77 -0.31 -0.28 0.11 9.88 1.66 158 0.97

manufacturing Prob | [.069]| [.006] [.216] [.191] [.845] [.006] [.213] [.220]

Note: SC refersto the Lagrange multiplier test of residua serial correlation, FF refersto Ramsey's RESET
test for functional form using the square of the fitted values and HE refers to Ramsey's RESET test based
on the regression of squared residuals on squared fitted values.



Table A3
Sector specific estimation and diagnodtic results based on ARDL(1,1,1,1,1) specification.
ECM = Rel Rel W |Capacity Sanctii Y se SC FF HE R2

Prod ns
Food coeff -0.14 0.21 -4.70 -41.26| -0.19 -540 0.12 0.98 3.70 4.62 0.83
Prob | [.376]| [.975] [.210] [.451] [.786] [.456] [.338]| [.072] [.041]
Beverages coeff -0.24 153 3.34 -2237 036 3.49 019 477 015 9.80 097
Prob | [.036] [.444] [.276] [.026]  [.656] [.352] [.044]| [.704] [.004]
Textiles coeff -0.05 4.38 -6.28 6.44 -3.32 11.30 0.12/ 0.14 1.97 0.72 0.9
Prob | [.650] [.546] [.481] [.695] [.666] [.665] [.714] [.180] [.404]
Apparel coeff -0.43] 531 -2.64 -958 -0.55 9.45 0.23] 0.39 0.39 0.04 0.96
Prob = [.032] [.000] [.000]| [.089] | [.071] [.021] [.543]| [.540] [.843]
Leather coeff -0.44 163 -1.78 13.17| -0.65 -1.58 0.20 7.67 0.45 0.21 0.95
Prob | [.014]  [.250] [.025] [.100] [.080] [.460] [.014]| [.513] [.652]
Footwear coeff -0.33/ -0.06 1.17 -29.95| 0.37 -0.63 041 1.21 0.06 186 0.74
Prob | [.080] [.982] [.667] [.120] [.723] [.895] [.288] [.813] [.185]
Wood products | coeff -0.39 2.60 -5.04 -5.68 0.12 -2.24 0.32] 149 3.67 3.13 082
Prob | [.035] [.403] [.027] [.291] [.775] [.669] [.240] [.073] [.089]
Furniture coeff -0.27 401 -7.94 476 -0.58 0.33 0.44 0.63] 0.48 4.74 0.96
Prob | [.070] [.315] [.013] [.679] [.516] [.970] [.440] [.498] [.039]
Paper products coeff -0.49 040 -1.17 239 -0.13 192/ 014 0.25 290 0.97 09
Prob | [.032] [.673] [.163] [.599] [.563] [.007] [.623] [.108] [.333]
Printing coeff -0.58 107 0.70 -1838 -0.66 2.46 0.33] 0.10, 0.29 0.53 0.79
Prob | [.009] [.456] [.682] [.051] [.061] [.069] [.757] [.598] [.472]
Industrial coeff -0.29, -0.24 -0.90 -291 -0.67 2.31 0.13/ 0.40 0.06 0.54 0.97
chemicals Prob | [.056] [.840] [.302] [.528] [.068] [.004] [.537] [.816] [.469]
Other chemicals coeff -0.50/ 115 -2.84 085/ -0.75 157 0.18 1.99 0.00 249 092
Prob | [.005]| [.428] [.052] [.849] [.012] [.000] [.178] [.994] [.126]
Rubber coeff -0.04 -27.30 25.93 -84.29 3.95 22.74 0.20 0.13 1.12/ 1.11 0.96
Prob | [.810] [.819] [.817] [.827] [.831] [.754] [.719] [.306] [.302]
Plastic coeff -0.11 -0.62 0.59 -11.31 0.30 4.40 0.17, 0.30 0.24 0.81 0.98
Prob ' [.129] [.895] [.915]| [.509] | [.759] [.268] [.591]| [.634] [.376]
Glass products |coeff -0.34 0.81 -0.70 -3.72/  0.16 4.39 0.21/ 0.04 0.03 279 0.85
Prob | [.171] [.600] [.704] [.489] | [.709] [.096] [.850]| [.861] [.107]
Other non- coeff -0.49 -1.67 4.98 -6.94 -0.38 8.88 0.32) 4.14 054 0.01 0.64
metallicminerals Prob | [.005] [.443] [.045] [.142] [.437] [.016] [.059]| [.474] [.918]
Iron and Steel | coeff 0.03| -13.08 16.72 14.40 356 2.64 0.15 1.68 0.30 0.04 094
Prob | [.755]| [.745] [.773] [.790] [.783] [.856] [.213] [.592] [.836]
Non-ferrous coeff -0.19) 3.30 -1.86 4.04 0.11 -5.64 023 6.42 1.02 6.18 0.86
metal Prob | [.371] [.152] [.427]| [.736]| [.913] [.471] [.022]| [.328] [.020]
Fabricated metal coeff -0.22  0.11 -2.65 2.22 0.34 3.64/0.18 331 107 0.01 095
products Prob | [.137] [.957] [.356] [.766] [.495] [.394] [.088]| [.316] [.932]
Non electrical | coeff -0.70 3.91 -2.75 188 043 135 026/ 550 020 132 0.86
machinery Prob | [.004] [.002] [.005] [.568] [.301] [.017] [.032]| [.657] [.262]
Electrical coeff -0.60 -3.52 113 1.02| 0.27 -044 022 221 185 145 0%
machinery Prob | [.037] [.033] [.463] [.671] [.386] [.393] [.157]| [.192] [.240]
Transport coeff -0.71 151 -1.43 -193 -043 432 036/ 280 296 6.48 0.76
Prob | [.001] [.467] [.302] [.636] [.215] [.033] [.114] [.104] [.017]
Professional & coeff -1.02 171 -1.32 111 -0.22 1.5 015 024 192 515 0.97
scientific Prob = [.000] [.000] [.000]| [.341]| [.033] [.000] [.632]| [.185] [.032]
Other coeff -0.33  1.27 -1.29 -3.86 -0.26 0.27 0.13 16.71/ 1.32 110 0.96

manufacturing Prob [.061] [.005] [.068] [.263] [.242] [.848] [.001] [.267] [.303]



Short run export coefficients for broadly defined manufacturing sectors using DFE

Table A4

esimator, log red exports as dependent variable

Natural Labour Chemical Machinery and
resource metal products
Coef. Coef. Coef. Coef.
Exports(-1) 0.87 *** 0.87 *** 0.90 *** 0.77 ***
0.04 0.03 0.04 0.05
RULC -0.79 *** -0.63 *** -0.55 *** -0.50 ***
0.20 0.21 0.21 0.20
RULC(-1) 0.62 *** 0.28 0.29 0.15
0.22 024 0.21 024
Capacity -1.13 ** -0.54 -0.55 -0.35
0.51 0.74 0.64 0.63
Capacity(-1) 0.04 -0.56 -0.12 014
0.52 0.76 0.65 0.63
Sanctions 0.02 -0.05 -0.03 -0.01
0.05 0.06 0.04 0.05
World income 0.76 ** 084 * 1.17 *** 0.71 ***
0.34 048 0.28 0.33
World income(-1) 0.55 * -0.52 -0.77 *** -0.26
0.33 0.50 0.28 0.35
Constant 2.04 -0.37 -3.62 -6.19
4.96 474 3.81 373
F_test 129 248 346 162
Relative productivity, relative wage and exchangerate
Coef Coef Coef Coef
Exports(-1) 0.86 *** 0.86 *** 0.88 *** 0.71 ***
0.04 0.03 0.04 0.06
Rel Prod 0.99 *** 041 0.38 0.56 ***
0.26 0.28 0.25 0.23
Rel Prod(-1) -0.69 *** -0.11 -0.22 -0.18
0.28 0.30 0.24 0.24
Rd Wage -1.03 *** -0.64 *** -0.67 *** -0.63 ***
0.21 0.21 0.22 0.21
Rel Wage(-1) 0.74 *** 0.19 0.30 -0.10
0.25 0.26 0.22 0.25
Capacity 0.92 * -0.39 -0.33 -0.22
0.53 0.77 0.65 0.63
Capacity(-1) -0.03 -0.67 -0.12 0.20
0.56 0.78 0.65 0.62
Sanctions -0.01 -0.06 -0.05 -0.04
0.06 0.06 0.04 0.05
World income 0.95 *** 0.82 * 1.01 *** 048
0.35 048 0.29 0.35
World income(-1) 0.78 ** -0.49 -0.67 ** -0.21
0.35 0.50 0.29 0.35
Constant 2.65 0.06 -3.28 0.61
4.74 4.79 3.83 4.62
F_test 108 198 283 134
obs 196 196 112 168
Sectors 7 7 4 6

Notes: (-1) implies alag of one period.

Standard error areinitalics below the coefficients
*xk *k * indicate statistical significance at the 1 %, 5 % and 10 % levels, respectively.



Table A5
Short run coefficients esimated usng the DFE for developed and deve oping countries,

log total exports as dependent variable

Developing Developed countries
countries
1970-98 Total 1970-98 Total 1980-98 SITC
exports exports exportsto
developed
countries
Coef. Coef. Coef.
Exports(-1) 0.86 *** 0.86 *** 0.72***
0.02 0.02 0.04
RULC -0.33 *** -0.55 *** -1.29 ***
0.07 0.10 0.18
RULC(-1) 0.17 ** 0.28 ** 1.00 ***
0.07 0.12 0.19
Capacity -0.86 *** -0.69 ** -0.03
0.32 0.32 0.54
Capacity(-1) -0.13 -0.30 -0.70
0.32 0.32 0.53
Sanctions -0.02 0.04 -0.07*
0.03 0.03 0.04
World income 0.35 *** 0.28 *** 0.32*
0.11 0.11 0.19
World income(-1) -0.17 0.12 -0.03
0.11 0.11 0.19
Constant 3.34 ** 3.63 *¥** -0.24
1.46 1.45 2.72
F_test 760 773 129
Relative productivity, relative wage and exchangerate
Coef. Coef. Coef.
Exports(-1) 0.84 *** 0.86 *** 0.68 ***
0.02 0.02 0.04
Rd Prod 0.24 *** 0.43 *** 0.39*
0.08 0.12 0.21
Rel Prod(-1) -0.05 0.27 ** -0.17
0.08 0.13 0.21
Rd Wage -0.41 *** -0.50 *** -0.94 ***
0.08 0.09 0.15
Rd Wage(-1) 0.17 ** 0.29 *** 0.43***
0.09 0.10 0.16
Capacity -0.65 ** 0.72 ** -0.09
0.32 0.33 0.56
Capacity(-1) -0.20 0.20 -0.43
0.32 0.32 0.53
Sanctions -0.01 0.01 -0.05
0.03 0.03 0.04
World income 0.28 ** 0.21 ** 0.18
0.11 0.11 0.19
World income(-1) -0.13 0.12 -0.05
011 0.11 0.19
Constant 371 ** 5.02 *** 4.10
1.56 155 2.89
F_test 619 616 103
obs 672 672 450
Sectors 24 24 25

Notes: Standard error are in italics below the coefficients
*xk %k * indicate statistical significance at the 1 %, 5 % and 10 % levels, respectively.



TableB.1

Indudtrid sectors
Sector ISIC Broad
sector
Manufacturing 300
Food products 311 NR
Beverages 313 NR
Textiles 321 L
Wearing apparel, except footwear 322 L
Leather products 323 L
Footwear, except rubber or plastic 324 L
Wood products, except furniture 331 L
Furniture, except metal 332 L
Paper and products 341 NR
Printing and publishing 342 MM
Industrial chemicals 351 CH
Other chemicals 352 CH
Rubber products 355 CH
Plastic products 356 CH
Pottery, china, earthenware 361 NR
Glass and products 362 NR
Other non-metallic mineral products 369 NR
Iron and steel 371 NR
Non-ferrous metals 372 NR
Fabricated metal products 381 MM
Machinery, except electrical 382 MM
Machinery, electric 383 MM
Transport equipment 384 MM
Professional & scientific equipment 385 MM
Other manufactured products 390

Note: Tobacco (314), Petroleum refineries (353) and Miscellaneous petroleum and coal products (354)
have been excluded.

NR, L, CH and MM stand for natural resource intensive, labour intensive, chemical intensive and
machinery & metal products. Other manufactured products sector has been excluded in the broad sub-
sector analysis.

TableB.2
Comparison of differencesin RULC between STAN and UNIDO databases
(RULCuniDo /RULCstAN)

1970-74 [1975-79 198084 |1985-89 |1990-94 [1995-98
Canada | Weighted 14 1.46 150 146 153 140
Unweighted |147 1.48 1.60 148 157 157
Ity Weighted 123 0.87 0.85
Unweighted 127 0.89 0.89
Japan  |Weighted 130 1.36 143 146 1.63 2.09
Unweighted 139 157 2.28
UK Weighted 147 157 167 171 162 132
Unweighted 174 177 163 1.36
USA Weighted 159 170 179 184 1.93 1.98
Unweighted |1.63 176 182 189 1.97 2.02

Note: Comparison based on common Value added deflator used to deflate sectoral value added.



Unweighted is the simple average across sectors. Weighted values are cal cul ated using total value added,
employment and wages and salary for manufacturing. For Japan and the UK the STAN valuesfor total

manufacturing were available, but were not available for sectors.
Data are only available for developed countries.

TableB.3
RUL C using common vaue added deflator divided by RULC using sector specific
deflator, unweighted average for manufacturing.

1970-74 (197579 |1980-84 (1985-89 [1990-94 |1995-98
Canada 0.88 0.84 0.98 1.01 119 1.15
France 08 0.79 0.96 1.02 124 1.25
Italy 0.61 0.67] 0.84 0.98 13 1.45
Japan 071 0.77| 0.97 1.02 128 1.45
Netherlands 081 0.83 1.01 0.98 111 1.1
Spain 0.87 0.83 1 1.03 139 1.76
UK 112 1.03 1.01 1 1.16 1.14
USA 1.07 0.88 0.95 0.98 115 1.19
Kenya 041 0.53 0.65] 0.98 126 1.39
Zimbabwe 0.72 0.67] 0.74 0.95] 0.99 1.12
Hong Kong gl 0.93 1.08 0.97 104 1.1
India 0.64 0.59 0.83 0.99 1.36 1.4
South Korea 08 0.74 0.84 0.98 128 1.4
Singapore 0.64 0.7 0.87 1.01 121 1.36
Chile 0.49 0.59 0.57 1.01 124 1.34
Hungary 0.96 0.96 0.99 0.96] 0.96 0.94
Mexico 0.69 0.7] 0.64 1.04] 1.09 1.05
Poland 112 0.89 1.15 1 111 0.59
Turkey 09 0.83 0.83 0.97] 1.52 1.84
Note: based on simple average. Excludes Tobacco (314), Petroleum refineries (353) and Misc. petroleum
products(354).

Kenyaexcludes 372 and also 371 from 1995.
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Figure 2. RULC and export performance
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