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Abstract

This paper teds a “generdised” verson of Thirlwal’'s baance-of-payments (BOP)
condrained growth modd by examining the exigence of a long-run relation between the
output growth rates of OECD countries, South Africa and the rest of the Southern African
Devdopment Community (RSADC). Although the policy implications of the study are
not mutudly exclusve, they can be viewed from the individud perspectives of OECD,
South Africa and RSADC. First, OECD is BOP congrained with respect to middle-
income countries (MIC) represented by South Africa and low-income countries (LIC)
represented by RSADC. OECD will grow faster by providing MIC and LIC grester
access to their markets to maintain the demand for their products buoyant. Second, South
Africa is only BOP congrained with respect to OECD. The message to South Africas
policy makers is plain: high rates of growth will be the result of an improvement in the
dructural demand festures of South Africas exports to OECD. Third, RSADC is only
BOP congrained with respect to South Africa Growth-promoting policies in South
Africa may have ahigh and postive impact on the whole SADC region. Policy-makersin
RSADC, however, should reduce their dependence on South Africa by improving the
structural demand features of their exportsto OECD.
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EXPLAINING LONG-RUN GROWTH IN SOUTH AFRICA AND OECD

COUNTRIES: IMPLICATIONSFOR THE REST OF SADC COUNTRIES

Executive Summary

In Thirlwall’s (1979) seminal paper the idea was advanced and empirically verified that for a large
group of countries the rate of growth of output is balance-of- payments (BOP) constrained because this sets
the limit to the growth of demand to which supply can adapt (Thirlwall and Hussein, 1982: 498). The main
essence of “Thirlwall’s law” is that in an open economy expenditure cannot grow faster than income
growth without creating a current account deficit on the balance of payments. A current account deficit
cannot be sustained through an indefinite inflow of capital, because deficits above a certain percentage of
GDP trigger negative signals to the international community that force countries to adjust (McCombie and
Thirlwall, 1997). For a given rate of growth of exports, the brunt of the adjustment falls on a reduction in
income growth to restore balance of payments equilibrium. An open economy’s real economic growth rate
is therefore determined by export growth for a given income elasticity of the demand for imports. The rate
of growth of exports, in turn, is mainly afunction of “world” income or “world” demand.

The main objective of this paper is to test the BOP growth model by examining the existence of a
stable and positive long-run relation between the output growth rates of a group of high-income countries
(OECD), a middle-income country { South Africa (SA)} and a group of low-income countries { the rest of

the Southern African

Development Community (RSADC)Y} 2.

! The Southern African Development Community is a multilateral economic co-operation scheme that
includes fourteen countries from the Southern African Region: Angola, Botswana, Congo (Democratic
Republic), Lesotho, Malawi, Mauritius Mozambique, Namibia, Seychelles, South Africa, Swaziland,
Tanzania, Zambia and Zimbabwe.

2 The classification of countries into different income groups is mainly based on per capita income levels
(World Development Report, 2000/2001). However, note that Botswana, Mauritius and Seychelles recored
higher per capita income levels than South Africain 1999. Nonethel ess, these countries are still regarded as
low-income countries based on their low levels of GDP compared to South Africa. In 1999 South Africa's
level of GDP constituted 72% of SADC.



Thirlwall’s BOP constrained growth model is a specific case involving a bilateral trade relationship

between one country and the “rest of the world”. In this paper the specific case is generalised into a

multilateral trade relation between an individual country (South Africa) and blocks of countries (OECD and

RSADC). One of the main findings of the paper is that the policy implications of the “generalised” BOP

growth model present adifferent perspective compared to the “ specific’ BOP model.

Although the policy implications are not mutually exclusive, they may be viewed from the different

perspectives of OECD, SA and RSADC, respectively:

1

OECD growth is BOP constrained with respect to middle-income countries (MIC) represented by
South Africa and low-income countries (LIC) represented by RSADC. OECD countries may not
necessarily benefit by focusing on the usual policy implication of a BOP constrained economy: i.e.
improving the structural demand features of OECD exports such as quality, design, product
differentiation and delivery service. OECD countries are major suppliers of capital and intermediate
goods, which play acrucial role in the growth and development process of MIC and LI1C. These goods
are “first” choice goods from the viewpoints of MIC and LIC. OECD will therefore benefit by keeping
its sources of demand buoyant. The main policy implication for OECD may be to grant MIC and LIC
greater access to their markets, because high rates of growth in these countries constitute important
sources of demand for OECD.

South Africais BOP constrained with respect to OECD. The message to policy-makers is plain: South
Africa must make its goods more attractive abroad by improving the structural demand characteristics
of itsexport goods.

RSADC is BOP constrained with respect to South Africa. From the viewpoint of policy makers in
South Africa this is an important result. Growth-promoting policies in South Africa will have a
significant and positive impact on RSADC growth. The long-run results indicate that a one percent
increase in South Africa’ s growth will on average lead to a 1.76 percent increase in RSADC growth.
From the perspective of RSADC, however, policy-makers should reduce their dependence on South

Africa by improving the structural demand features of their exportsto OECD countries.




Figure 4 presents a summary of the main findings of the paper.

Figure4
A Summary of the BOP Constrained Growth Models
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MIC (S J| LIC(RSADC)

The results are strongly consistent with the BOP constrained growth model. The positive long-run growth
relations stress the mutual interdependence of the world economy, where one country’s (or block of
countries) growth rate depends on others. Figure 4 shows that irrespective of which country’s (or block of

countries) growth rate is shocked, the growth process will become self-perpetuating.




EXPLAINING LONG-RUN GROWTH IN SOUTH AFRICA AND OECD

COUNTRIES: IMPLICATIONSFOR THE REST OF SADC COUNTRIES

1. Introduction
In Thirlwal’s (1979) semnd paper the idea was advanced and empiricaly verified
that for a large group of countries the rate of growth of output is balance-of- payments
(BOP) condgrained because this sets the limit to the growth of demand to which supply
can adgpt (Thirlwal and Hussain, 1982: 498). The man essence of “Thirlwal’s law” is
that in an open economy expenditure cannot grow fagter than income growth without
cregting a current account deficit on the baance of payments. A current account deficit
cannot be sustained through an indefinite inflow of capitd, because deficits above a
ceatan percentage of GDP trigger negative dgnds to the internationa community thet
force countries to adjust (McCombie and Thirlwdl, 1997). For a given rate of growth of
exports, the brunt of the adjusment fdls on a reduction in income growth to restore
baance of payments equilibrium. An open economy’s red economic growth rae is
therefore determined by export growth for a given income dadticity of the demand for
imports. The rate of growth of exports, in turn, is mainly a function of “world” income or
“world” demand.
The main objective of this paper is to test the BOP growth mode by examining the

exigence of a sable and postive long-run reation between the output growth rates of a



group of high-income countries (OECD), a middle-income country {South Africa (SA)}

and agroup of low-income countries { the rest of the Southern African Devel opment

Community (RSADC)?} #. In this context, the paper makes severa contributions.

Firg, Thirlwdl’'s BOP condraned growth modd is a specific case involving a
bilaterd trade relationship between one country and the “rest of the world”. In this paper
the specific case is generdised into a multilateral trade relation between an individud
country (South Africa) and blocks of countries (OECD and RSADC). One of the main
findings of the peper is that the policy implications of the “generdised” BOP growth
modd present a different perspective compared to the “specific’ BOP moded. Second,
snce dl the output growth rate variables in this paper ae dationary {I1(0)}, the
econometric methodology employed departs from standard cointegration techniques such
as the Johansen procedure which tests whether non-dationary variables {1(1)} cointegrate
to from an 1(0) process. The methodology draws on recent advances in time series
econometric techniques to show that policy inferences from dl the long-run growth rate
equations are rigorous as well as methodologically consstent.

The policy suggestions of the paper are particulaly useful to promote growth in

regions or continents where one country (South Africa) dominates other countries

3 The Southern African Development Community is a multilateral economic co-operation scheme that
includes fourteen countries from the Southern African Region: Angola, Botswana, Congo (Democratic
Republic), Lesotho, Malawi, Mauritius Mozambique, Namibia, Seychelles, South Africa, Swaziland,
Tanzania, Zambiaand Zimbabwe.

* The classification of countries into different income groups is mainly based on per capita income levels
(World Development Report, 2000/2001). However, note that Botswana, Mauritius and Seychelles recored
higher per capitaincome levels than South Africain 1999. Nonetheless, these countries are still regarded as
low-income countries based on their low levels of GDP compared to South Africa. In 1999 South Africa's
level of GDP constituted 72% of SADC.



(RSADC) in terms of economic size. The results dso indicae that if OECD countries
grant midde-income- and low-income countries greater access to their market, the
growth benefits are mutudly inclusve,

The rest of the paper is organised as follows. Section 2 discusses the theoretical
propositions of the BOP model and Section 3 the main features of the data. Section 4
presents the econometric methodology and Section 5 the empirical results. Section 6

concludes with policy implications.

2. Thirlwall’sBOP Constrained Growth Model: A Generalised Version
Following Thirlwal (1979 & 1999), South Africals current account of the baance
of payments, measured in its own domestic currency, may be written as:
PxX = PIME @
Px measures the average price of exports in domestic currency; X the quantity of red
exports, Pr the average foreign price of imports;, M the quantity of red imports, and E is
the nomina exchange rate in units of domestic currency per unit of foreign currency.
By taking logarithms of equation (1) and expressng the result in growth rates we
obtain the current account equilibrium of a growing economy:
(Px+X) = (pr+ m+e) )
The export and import demand functions expressed in growth rates are given by
x = h(px—pf —€) + cu(y*=") + p(y"™**>°) (3)
and m=Y(+e-p)+ P, )
where y°5°P is the output growth rate of OECD which proxies a part of “world” income

or “world” demand; y*"°C is the output growth rate of the rest of the Southern African



Devdopment Community (RSADC) which proxies a part of “world” income or “world’
demand; h is the price dadticity of the demand for exports < 0); op and o are the income
eladticities of the demand for South Africa’s exports € 0); Y is the price adicity of the
demand for imports & 0); Y™ is the growth rate of South Africa’s (SA) domestic income;
and p, istheincome dadticity of South Africa s demand for imports (> 0).
Substituting (3) and (4) into (2) yidlds:

Px+ h(p—pr =€) + QY= ) + (™) =pr+y(prre-p)+p, N +e (5
Solving for y™* we obtain the growth rate of domestic income consistent with current
account equilibrium (y¥):

A+h+y)(px - Ps - €+ (y=) +q, (™)

%*
Y = ©)
pl

If it is assumed that relaive prices in internationa trade are condant oy — pr — e =
0) based on the assumptions that prices are fixed in oligopolistic markets and/or that price
reductions by one country can essly be mached by foreign competitors (Thirlwal,

1986), then equation (6) reduces to:

o A0T®) (Y9
y>r == + : 7
pl pl
or, equivaently:
y$ = )

X
pl
Equation (8) is known as “Thirlwal’'s law” and daes that South Africas long-run

output growth rate is determined by the growth rate of exports for a given income



eadticity of the demand for imports. Equations (7) and (8) show that one country’s output
growth rate depends on the growth rate of other countries or blocks of countries (<P
and yRSADC ).

Equations (7) and (8) have a dear policy implication: for a given income dadticity
of the demand for imports, non-price factors such as the structural demand taracteristics
of export goods will be the dominant determinants of South Africas long-run output
growth rate.

By following the same procedure as above, the output growth rates of RSADC and

OECD conggtent with current account equilibrium can be written as:

OECD SA
yRSADC*:Olg(y ), 907 ©
p2 p2
o (y®) g (yePo
md yOECD — 5 pMIC + 6 FI_)IC (10)

3 3

Equations (9) and (10) have the same interpretation as equation (7). The long-run
output growth rates of RSADC and OECD ae determined by the income dadticities of
exports, for a given income dadicity of imports. Equation (10), however, may be
regarded as a “world” growth rate equation. Equation (10) states that the long-run

growth rate of OECD is BOP condrained with respect to the output growth rates of
middle-income countries represented by South Africa (yl\sll’l*c); and low-income countries

represented by RSADC ( yESCADC).

Equation (10) is subject to severa assumptions. Since the andyss is concerned

with growth rates and not levels of output, it is possible to use the output growth rates of



individua countries or blocks of countries to represent larger blocks of countries. South
Africa and RSADC are too smdl to affect the growth rate of OECD directly. However, if
South Africals trade dructure reflects that of a typicd middle-income country and
RSADC's trade dructure that of a low-income country, then equation (10) may be
regarded as a “world” equation. Table 1 records the imports of middle-income countries
(MIC) and low-income countries (LIC) as a percentage of the exports of high-income
countries (HIC) and selected OECD countries.

Tablel
Importsof MIC and LIC as a percentage of Exportsof HIC and Selected
OECD Countries, 1998

@ ) ©) (4)

MIC/HIC  LICHIC | MICJUSA LICUSA | MIC/UK  LIC/JUK | MIC/Germany  LIC/Germany

26.2 4.7 145.2 26.1 364.1 65.44 217.6 39.1

Source: World Development Report (2000/2001)

Column 1 shows that the MIC/HIC ratio is not negligible a around 26 percent, but the
LIC/HIC ratio of 4.7 percent is smdl. Columns 2-4 show that the imports of MIC and
LIC as a percentage of the exports of sdected OECD countries are high in most cases.
One of the man theoretical propostions of the BOP growth modd is that the world
economy is mutudly interdependent; one country or block of countries growth rate
depends on others. So, if the growth rates of MIC and LIC only affect the growth rates of
a few OECD countries, this may spread to other OECD countries which increases the

average growth rate of OECD as a whole. Overdl, the magnitudes of the ratios in Table 1
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suggest that the imports of MIC and LIC may affect the exports of OECD, which, in turn,
affects the output growth rate of OECD.

It is not unredigtic to assume that the growth rates of MIC and LIC affect OECD
growth. OECD countries are mgor suppliers of capitd and intermediate goods, which
play a crucid role in the growth and development process of MIC and LIC. Nonetheless,
OECD growth will dill depend on the demand (income growth) for capitd and
intermediate goods from MIC and LIC.

Empiricd applications of the BOP growth mode usudly focus on equation (8)°.
This is a specific case involving a bilatera trade relationship between one country and the
“res of the world”. In this paper the focus is on equations (7), (9) and (10). These
equations represent a more general case of a multilateral trade relation between an
individua country and blocks of countries. The policy implications of equations (7), (9)
and (10) may dso differ from those of an individud economy that is BOP congrained

with respect to the “rest of the world”.

2. DataAnalysis
Figure 1 plots the red gross domestic product (GDP) growth rates of OECD, SA
and RSADC over the period 1981-1998. The data are obtained from Internationd

Financid Statistics and World Development Indicators.

® For extensive surveys of the empirical literature see McCombie (1997) and McCombie and Thirlwall
(1997).
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The output growth rates in Figure 1 display several important festures. Firdt, there is
a postive relation between the output growth rates. Second, there may be severd outliers
with respect to SA and RSADC. South Africas growth rate was visbly dower than the
rest in 1983 and 1985. Slower growth over these two years may be attributed to the sharp
real exchange rate depreciation in 1983 and the immediate repayment of foreign debt in
1985. RSADC on the other hand, grows faster than the rest in 1987 and 1996. Third, al
the output growth rates gppear to be dtationary {I(0)} in Figure 1. Phillips and Perron’s
(1988) semi-parametric correction to the Dickey-Fuller (DF) test in Table 2 confirms that

al the growth rate variables are 1(0) a the 5% sgnificance leve.

Figurel
Real Gross Domestic Product (GDP) Growth Rates
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Phillip-Perron (1988) Unit Root Tests
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Variables  Phillips-Perron Tests

OECD -3.80**
A -3.70**
RSADC -3.74%*

Notes:

1. The95% critical value of Dickey and Fuller (1979) is-3.08. ** denotes significance at the 5% level.

2. ThePhillips-Perron tests contain intercepts and no trends.

3. Phillipsand Perron’s (1988) semi-parametric correction to the DF test is based on Bartlett weights with
atruncation lag of one.

3. Econometric M ethodology

To test the BOP growth mode for South Africa, OECD and RSADC, equations (7),
(9) and (10) are transformed into unrestricted error correction models (UECM) derived

from Auto Regressive Didributed Lag (ARDL) modes of order one:
Y% =, 4 | O+, Iy 0% £ D+, DRy +d, Y5O+ YT e,
f,>0,f,>0,f,<0,f,<0,d, <0;d,>0;,d,>0 (12)
D=6, 43,7 +3,00% +3, D%+, D™y Ty T H Y+,
3>03,>03,>03,>0,1,<0;1,>0; 1, >0, 12)
P =3, +by™+ b,y ™ C+b,D% + b,D™+a,y = +a,y% +a,y " e,
b >0 b >0 b,>0; b, <0 a<0a,>0 a,>0 (13)

where D* is a short-run dummy varidble that captures SA’s dower growth rate relative

to the others (see Figure 1) with vaues of unity in 1983 and 1985 and zero otherwise;

DRPC is a short-run dummy variable that captures the faster growth of RSADC rdlative
to the others (see Figure 1) with vaues of unity in 1987 and 1996 and zero otherwise; and

a,, by and c, are intercept terms. Varigbles in differences (D) represent the short-run part

of the modds and variables in levels the long-run part of the models.
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The long-run multipliers of equation (11) caen be obtaned by dividing d, and d,

through by the absolute vaue of the error correction coefficient (d,):

ySA zslyOECD +SZyRSADC, (14)
where s, =% and s, :q—z.
1 P

The long-run multipliers of equation (12) can be obtained by dividing |, and |, through

by the absolute vaue of the error correction coefficient (1 ,).

RSADC

y =S,y

OECD

+s,y%, (15)

where s, =% ands, :&.

2 P2
The long-run multipliers of equation (13) can be obtained by dividing a, and a, through
by the absolute vaue of the error correction coefficient (a,):

OECD

yEL =5, yF +5,y"0C, (16)

where s =3 and s, :&.

3 Ps
The magnitudes of the long-run coefficients in equations (14), (15 and (16) ae
determined by the income dadticity of the demand for exports divided by the income
eladticity of the demand for imports.
The choice of ARDL modds, or UECM’s, which are smply re-parameterizations of
ARDL'’s, is based on several advantages. Firet, Pesaran and Shin (1999) have shown that
ARDL modds vyidd conggent edimaes of the long-run coefficients that are

asymptoticaly norma irrespective of whether the underlying regressors are 1(1) or 1(0).
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Smilarly, Inder (1993) shows that the omisson of dynamics in daic equations may be
detrimental to the peformance of the edimator in finite samples, and dterndivey
proposes the UECM which includes dynamics in the estimation of the short-run and long-
run coefficients. Second, Pesaran (1997) and Inder (1993) have separately shown that the
incluson of dynamics may correct for the endogeneity bias of the regressors in ARDL'S
and UECM’s, respectively. However, for the andyss to be rigorous and
methodologicaly consgtent, we follow Inder (1993) and gpply Phillips and Hansen's
(1990) Fully Modified OLS edimator to dl the UECM's (FUECM’s). Phillip and
Hansen's (1990) semi-parametric  corrections have the advantages of asymptotic

optimality and an asymptotic distribution free of nuisance parameters (Inder, 1993:59).

4. Empirical Results

The UECM’s and FUECM’s are estimated over the period 1981-1998 usng annud
observaions. Wars, politicd ingability and civil drife in severd individua RSADC
countries are various factors, among others, that make it difficult to obtain reiable data
for adl the RSADC countries before 1980. For some applications long-run may imply a
matter of months, for others 15 years, or for some a long time span of severd decades
(Hakkio and Rush, 1991; Maddda and Kim, 1998). Moreover, it is wel known that the
power of tests for long-run reaions is not improved by increesing the frequency of the
data It is the length of the time series that matters not the frequency of observations
(Shiller and Perron, 1985 ; Campbell and Perron, 1991). In a more general context, it is
worth noting that it is up to the researcher to weigh up the advantages of usng a very

long time series againg the disadvantages of increesng the probability of introducing
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more unknown gructural bresks into the andyss. Structurd bresks inadvertently affect
the power of unit root tests and long-run tests and may dso lead to the predictive failure

of error correction models (Clements and Hendry, 1997; Maddaa and Kim, 1998).

4(i) Resultsfor UECM’sand FUECM's

The results for the paramonious representations of the UECM’s in equetions (11) —
(13) and their corresponding FUECM’s are reported in Table 3. The semi-parametric
corrections of the UECM’s are based on a Bartlett lag window with a truncation lag of
two. The F-tests and t-teds for the individud sgnificance of the coefficents in the
UECM’s and FUECM’s, respectively, support the model reduction process. None of the
redundant regressor coefficients is dgnificantly different from zero a the 10% levd,
while dl the retained regressor coefficients are highly dgnificant. The results are not
reported for the individua dgnificance of the intercept terms which were datidicaly
inggnificant in al the UECM’s and FUECM’s. The F-teds for the overdl sgnificance of
the retained and redundant regressor coefficients of the UECM’s provide further support
of the model reduction process.

The following observations can be made. The eror correction coefficients of dl the
UECM’s and FUECM’s ae highly dgnificant and correctly sgned. All the modes
therefore represent a long-run equilibrium relationship. With one notable exception in
columns 3(@) and 3(b), it is gpparent that the magnitudes of the coefficients obtained from

al the other UECM’s and the FUECM’s are very close. Suitable transformations of the
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vaiables are peformed to obtain more orthogonal modd specifications (Hendry, 1995).
When the coefficients of two variables yield equa magnitudes and oppodte sgns, the

effect is captured as adifferentid in Table 3.
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Table3
Unrestricted Error Correction Models (UECM) and Fully Modified Unrestricted Error Correction Models (FUECM)

Dependent 13) 1(b) 2(3) 2(b) 3@ 3(b) 3(0)
Vai dje OECD OECD SA SA RSADC RSADC RSADC(UECM )
UECM FUECM DyUECM DyFUECM UECM FUECM REL
oo 1.34%*% | 1.26%**
Dy i i (1831) | (39.13) i i i
Dy i i i i i i i
- ~0.30%** _0.37%** 0.64*** | 0.66%**
(-4.75) (-11.28) (16.07) | (45.03) ; ; ;
(DyS* - DFSC 0.74%** 0.80%**
o (14.51) (26.46) - - - - -
1.04%** 1.22%**
SA ECD
D(y™ - ¥™) ] ] ] ] (16.17) (27.21) ]
eoD _0.50%** ~0.50*** 0.49*** | 0.43*** F(L1D) = t-test: F(L12) =
Yea (-7.46) (-12.17) (12.91) | (11.15) 0.66 1.32 1.26
- 0.48*** 0.40%** 064 | -0.61*** 0.74%** 0.71%** 0.71%**
Yiu (8.94) (18.50) (-16.89) | (-35.95) (10.78) (20.11) (13.45)
S0 0.22%** 0.22%** F1,10)= | ttet: S0.41%** -0.25%** ~0.40***
t-1 (3.65) (7.30) 2.35 1.83 (-10.25) (-6.87) (-10.51)
- 3.165** 3.32%** 4185 % | 417F*% 3.63*** 4.91%** 3.46%**
D (14.14) (23.39) (-16.79) | (-45.83) (9.19) (16.72) (10.69)
e C1.20%** | _1.38%** 2.065** 2.17%%* 2.13%%*
D ; ; -477) | (-14.32) (5.94) (12.87) (6.47)

Table Continued (next page)
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Table 3 Continued

Dependent 1(a) 1(b) 2(3) 2(b) 33 3(b) 3(c)
Vangle UECM FUECM Dyoeew | DYevecw Decm FUECM ReL
Diagnostic Tests
R® (adjusted) 0.95 0.99 0.96 0.95
Fret F(5,11) = 70.87*** F(5,11) = 336.46*** F(4,12) = 100.05*** F(3, 13) = 128.50
Fred F(1,10) = 1.10 F(2,9) = 1.16 F(2,10) = 2.36 F(2,11) = 2.90
LM?": c?(1) 0.00 0.12 0.78 0.00
LM&M: c2(1) 0.02 2.22 2.88 1.48
RESET 0.07 2.16 7.00%** 0.30
N: c2(2) 0.08 1.05 0.15 0.34
H: ¢2(1) 0.75 0.00 2.65 0.001
Forecast: ¢2(6) 0.78 8.22 6.08 3.77
Chow: F(6.5) 0.06 1.18 0.64 0.43
Notes:

1. Figuresin parentheses ( ) aret-statistics. *** denotes significance at the 1% level ** at the 5% level.

2. R is the coefficient of determination; F,« is a Ftest for the joint significance of the retained regressors; Feq is a Ftest for the joint significance of the
redundant regressors; LM® isaLagrange Multiplier test for first order serial correlation; LM**" isaLagrange Multiplier test for auto regressive conditional
heteroscedasticity; RESET" is Ramsey’s Reset test for functional form misspecification; N is a test for normality; H is a heteroscedasticity test statistic;
Forecast tests whether the models suffer from predictive failure during 1993-1998; and Chow tests whether the models are structurally stable between the
sub-periods 1982-1992 and 1993-1998.
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The short-run coefficient of Dy™°C is negative in columns 1(8) and 1(b) and

contradicts our a priori expectations, athough it needs to be stressed that the BOP model

is a theory of long-run growth rates. The long-run effect (y,>*°¢) in columns 1(a) and

1
1(b) is podtive and congstent with the BOP theory. In the short-run, the negative relation
may reflect a delayed growth-effect between high-income OECD countries and low-
income RSADC countries.

With one exception the UECM’s in Table 3 pass dl the diagnodic tests. The
diagnodtic tests show tha the UECM in column 3(@ suffers from functiond form
misspecification. There dso appears to be a large difference between the magnitudes of
the coefficients of the UECM in column 3(a) and the FUECM in column 3(b). A Wad
test showed that the coefficient of D(y™ — y°5P) in coumn 3(@) is indgnificantly
different from unity (not reported here). A unit coefficient dlows us to write (without any

loss of information) the dependent variable as Dyfer°¢ = Dy"**°¢ - [D(y> - y**®)]. The

results for the UECM are given in columns 3(c). Two important results emerge. Firs, the
magnitudes of the coefficients are very cdose in columns 3(& and 3(c). Second, the
UECM in column 3(c) now passes functiond form specification. The results suggest that
if there were any Imultaneity problems in column 3(a), this is effectively addressed in
column 3(c), where D(y™* — y°5“P)  is endogenised.

Overdl, the results in Table 3 indicate that al the UECM’s are well determined,
addresses the endogeneity problem, and passes a battery of diagnogtic tests. In addition,
the Chow tedts for Sructurdly stable equations between the sub-periods 1982-1992 and

1993-1998; and the overal forecast test for the period 1993-1998 in Table 3; show that
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dl the UECM’s are dructurdly stable and produce good out-of-sample forecasts. None
of the tests are significant at any reasonable level.

Figures 2(a) — (d) report the one-step ahead forecasts for dl the UECM’s in Table 3
over the period 1993-1998. All the forecasts are scaed by their 95 percent confidence bar
intervals based on Hendry (1995). Figures 2(a) — (d) show how well the forecasts tace
the actua vaues of al the UECM’s. Congancy is eadly accepted for dl the UECM’s,
with every actud vadue fdling well within the 95% confidence intervals of the individud
forecadts. It is interesting to note that dthough the UECM in column 3(@) of Table 3
auffers from functiona form misspecification, it produces satisfactory forecasts in Figure
2(c). Note that the forecasts in Figure 2 imply that the short-run and long-run coefficients

of the UECM’s are congtant and structurally steble.

4(ii) Long-run Solutionsof UECM’sand FUECM’s

The long-run solutions of the UECM’s and FUECM’s together with the long-run
tests based on Pesaran et. al. (2001) are reported in Table 4. The long-run test is a
sandard F-test for the joint dgnificance of the long-run coefficients in eguations (11) -
(13). Since this datistic has a non-standard didtribution, Pesaran et. al. (2001) provide

critica vaue bounds for aset of purely 1(0) varigbles and purdy 1(1) variables.



Figure2

One-Step Ahead For ecasts, 1993-1998
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Table4
Long-run Solutions of UECM’sand FUECM’sand Long-run Tests

Dependent 1(3) 1(b) 2(a) 2(b) 3a) 3(b) 3(0)
Varigble Yoeom Yrbeou Yecm Yrvecw Yieom Yroeom Yeer o
oEcD 0.76%** 0.70%**
y - - (15.11) (13.28) indgnificant | inggnificant indgnificant
- 0.80*** 0.83*** 1.81%** 2.79** 1.76%**
y (5.48) (9.41) ; ; (12.51) (7.17) (13.91)
RSADC 0.38* ** 0.37***
y (6.15) (9.80) indgonificant | insignificant - - -
Long-run Tests
F-test 50.03*** 151.43*** 67.33*** 92.74***
99% CV: 1(0) 3.88 4.81 4.81 4.81
99% CV: I1(1) 5.30 6.02 6.02 6.02
Final resut OECD U SA, RADC saU OECD RSADCU SA RADC,, U SA
Notes:
1. Figuresin parentheses( ) aret-statistics. *** denotes significance at the 1% level and ** at the 5% level.
2. Based on the general-to-specific methodology employed earlier, time trends and intercepts yielded insignificant results in a the UECM’s. The 99% critical

values (CV) in Table 3 are therefore consistent with the option of no intercept and no trend given in Pesaran et.al. (2001). The 99% critica values

correspond to the I(0) and 1(1) bounds in Pesaran et. al. (2001). Although the Phillips-Perron unit root tests indicate that all the variables are [(0) unit root
tests are always subject to some degree of uncertainty. The critical values are also reported for (1) variables which present a stricter tests than those for

purely 1(0) variables.
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The magnitudes of the long-run coefficients derived from the UECM’s and
FUECM’s are fairly close, except for those in column 3. Since the underlying UECM
from which the long-run solution in column 3(c) was derived yidded good out-of-sample
forecasts (Figure 2) and passed dl the diagnogtic tests (Table 3), the long-run
interpretation will focus on the results in column 3(c). The Pesaran et. al. (2001)
procedure resoundingly rgects the null hypothess of no long-run reation in each
equation based on the 99 percent critical valuesfor 1(0) and (1) variables.

The BOP growth rates are obtaned from the long-run modes in Table 4 by
subdtituting for the average growth rates of OECD, South Africa and RSADC in columns
1(b), 2(b) and 3(c), respectively®. From example, South Africa and RSADC's recorded
average growth rates of 1.67 and 2.63 percert, respectively’. When these vaues are
subgtituted for in column 1(b) of Table 4, OECD’s BOP condrained growth rate is 2.35
percent {=(1.67 x 0.83) + (2.63 x 0.37)}. The BOP growth rates and the actua average

growth rates are reported in Table 5.

Table5
Testing the BOP Growth Model, 1981-1998
Actua Growth rate BOP Growth rate Difference Wald test:
v) ) y-y*) ¢’ (D)
0.96
yOECP 252 2.35 017 [0.32]
0.70
y 167 176 -0.09 [g. 3(2)]
yRSADC 263 293 0.30 [0:12]

6 Although the long-run coefficients of the UECM’s and FUECM’s are close in magnitude, there is
nevertheless a difference. To correct for any endogeneity bias the FUECM’s in column 1(b) and 2(b) are
used to derive the BOP growth rates for OECD and South Africa. In column 3(c) all the variables are
endogenised, so these results are used to calcul ate the BOP growth rate for RSADC.

" South Africaand RSADC' s average growth rates exclude the outliers identified in the previous sections.
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The results in Table 5 grongly support the contention that the output growth rates of
OECD, South Africa and RSADC are BOP congrained. The Wald tests (probability
vaues in parentheses) show that the difference between the actua growth rates and the

BOP growth ratesis not significantly different from zero.

4(iii) Simulations based on the Generalized | mpulse Response Analysis

Smulaions present a useful exercise to supplement the long-run results derived
from dgngle eguation UECM’s. A sysems approach by condruction overcomes
endogenaity problems and is not confined to a sSingle long-run relation.

The smulations are based on the generdized impulse response (GIR) andyss
decribed by Pesaran and Shin (1998). Unlike the traditiond orthogonaized impulse
reponse andysis, the GIR has the advantage that it is invariant to the ordering of the
variables in the Vector Auto Regressve (VAR) modd. The anayss is based on a VAR
model of order one that includes the output growth rates of OECD, South Africa and
RSADC®. A likdihood ratio test was performed to test the joint significance of the

determinigtic components in the VAR (not reported). Based on the reaults the

determinisic components incdlude the two dummy varidbles D' and DF*°°. The
intercept terms were jointly indgnificantly different from zero and therefore excluded

from the deterministic components of the VAR.

8 Given the low frequency of the data we start with a VAR of order one. The choice of an order one VAR is
strongly supported by the diagnostic tests of all the single equation VAR's. The VAR’s pass diagnostic
tests such as first order serial correlation, heteroscedasticity and normality. Analogous system diagnostic
tests of Hendry (1995) yielded similar results. All these results are avail able from the author.



21

Figures 3(a) — (c) report the generdized impulse responses with respect to a one
gtandard error shock to the three growth rate variables over a time horizon of ten years.
The GIR's digplay severd features that are strongly consstent with the UECM’s in the
previous section. Fird, al the growth rates react in a postive way to a one standard error
shock and aso display a high degree of persstence irrespective of which growth rate
vaiable is shocked. Second, the impulse response of South Africa is very smilar
irrespective of whether OECD growth is shocked in Figure 3(a) or RSADC growth in
Figure 3(c). Smilarly, the impulse response of RSADC is virtudly the same irrespective
of whether OECD growth is shocked in Figure 3(a), or South Africals growth in Figure
3(b). By contrast, OECD growth displays markedly different responses depending on
whether South Africa’'s growth is shocked in Figure 3(b) or RSADC growth in Figure
3(c).

A possible reason why OECD growth displays different responses can be found in
Table 4 of the previous section. The long-run results in columns 1(a) and 1(b) of Table 4
show that OECD growth is BOP condrained with respect to middle-income countries
(MIC) represented by South Africa and dso low-income countries (LIC) represented by
RSADC growth. The impulse response of OECD growth will therefore reect in different
ways depending on whether the initia shock comes from MIC growth or LIC growth. On
the other hand, South Africas growth and RSADC growth will respond in virtudly the
same way irrespective of whether the initid shock comes from different sources. The
answer again lies in Table 4. South Africa’s growth is only BOP condrained with respect
to OECD growth and RSADC growth is only BOP constrained with respect to South

Africa s growth. For example, if we shock RSADC growth in Figure 3(c), South Africa's



22

Figure3

Generalised Impulse Response Analysis
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growth does not respond directly to the initid shock, but indirectly through LIC
(RSADC) impact on OECD growth. The impulse response of South Africals growth will
therefore be the same in Figure 3(c) compared to Figure 3(a) where the initid shock
comes from OECD growth.

Figure 3(b) shows that OECD growth is more responsve to a shock from MIC
(South Africa) than a shock from LIC (RSADC). South Africa’'s growth rate in Figures
3(@ and 3(c) shows a large repsonse over the firs two years, but theresfter seems to
dabilise a a lower level. This seems to be consstent with the results in Table 3 column
2(b) ad Table 4 column 2(b) respectively, which report a high short-run dadicity of
1.26 with respect to OECD growth and a much smdler long-run dadticity of 0.70.
RSADC growth shows a large impulse repsonse in Figure 3(b) with respect to South
Africas growth. The long-run results of RSADC in Table 4 column 3(c) records a large
eladticity of 1.76 with respect to South Africa s growth.

Figure 4 presents a summay of the man findings of the paper. The reslts are
drongly consstent with the BOP condraned growth modd. The postive long-run
growth relaions sress the mutud interdependence of the world economy, where one
country’s (or block of countries) growth rate depends on others. Figure 4 shows that
irrespective of which country’s (or block of countries) growth rate is shocked firs, the

growth process will become sdf- perpetuating.
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Figure4

A Summary of the BOP Constrained Growth Models

OECD

MIC (SA) ,| LIC (RSADC)

5.  Conclusonsand Policy Implications
This paper tests a “generdised” verson of Thirlwdl’s baance-of-payments (BOP)
condrained growth mode by examining the exisence of a dsable and postive long-run
relation between the output growth rates of OECD, South Africa and the rest of the
Southern African Devdopment Community (RSADC) over the period 1981-1998. The
policy implications present a different perspective compared to the “specific’ BOP
growth modd where an individua country is BOP condrained with respect to the “rest of
the world”.
Although the policy implications are not mutudly excdusive, they may be viewed
from the different perspectives of OECD, SA and RSADC, respectively:
4. OECD growth is BOP condrained with respect to middle-income countries (MIC)
represented by South Africa and low-income countries (LIC) represented by RSADC.
OECD countries may not necessrily benefit by focusng on the usud policy

implication of a BOP condrained economy: i.e. improving the sructurd demand
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features of OECD exports such as quality, design, product differentiation and ddivery
sarvice. OECD countries are mgor suppliers of capital and intermediate goods, which
play a crucid role in the growth and development process of MIC and LIC. These
goods are “fird” choice goods from the viewpoints of MIC and LIC. OECD will
therefore benefit by keeping its sources of demand buoyant. The man policy
implication for OECD may be to grant MIC and LIC greater access to their markets,
because high rates of growth in these countries conditute important sources of
demand for OECD.

. South Africa is BOP condrained with respect to OECD. The message to policy-
makers is plan: South Africa must make its goods more attractive abroad by
improving the structura demand characteristics of its export goods.

. RSADC is BOP condrained with respect to South Africa From the viewpoint of
policy makers in South Africa this is an important result. Growth-promoting policies
in South Africa will have a dgnificant and postive impact on RSADC growth. The
long-run results indicate that a one percent increese in South Africa’s growth will on
average lead to a 1.76 percent increase in RSADC growth. From the perspective of
RSADC, however, policy-makers should reduce their dependence on South Africa by

improving the structural demand festures of their exportsto OECD countries.
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