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Abstract

This paper invedigates South Africds saving-invesment behaviour between 1962 and 2001
The results show that due to the unlimited nature of net capitd inflows (foreign debt) from
1962 to 1976, saving and investment were not bound by a long-run solvency condraint and
thus unrdated in the long run. By contrest, the limit placed on foreign debt and the low leve
of net capitd inflows from 1977-2001 forced saving and investment to move cosdy together.
Further invedtigation within a dructurd cointegrating VAR approach reveds that private
sving is drongly exogenous to private investment from 1977-200L. The man palicy
implication is that prior saving matters for invesment. However, the interpretation of this
result departs from a neo-classca view in which an economy is ‘supply condrained’. Rather,
the result shows that invesment spending in South Africa is baance-of-payments
condrained. Policy measures should focus on lifting the celing that the badanceof-payments
places on the expansion of demand to which supply can adapt.
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Introduction

The rdationship between saving and invesment remans one of the most debated and
controversd issues in macroeconomics. Economists of a neo-classicd persuason as wel as
more recent endogenous growth theorits (Romer 1986) argue that it is prior saving that
matters for investment and output growth. The policy presriptions are clear-cut: fiscd policy
can attivdy promote high levds of nationd saving through cuts in government spending
andlor tax cuts, while monetary policy should mantain high and podtive red interes rates to
encourage saving through the financid sector, which can then be used to finance invesment
goending in an efficient way (Fry 1997). The neodasscd schod is unequivocd in its view
that saving is exogenous to investment.

Economigts of a Keynesan or Post-Keynesan view present a fundamentd departure from the
neo-casscd saving-invetment paradigm (Davidson 1986). The argument is advanced that
invesment is exogenous to saving, not the other way aound, and that cuts in government
gending and high red interest rates suppress invesment and growth. The policy
prescriptions of Keynesans focus on the incentives to invet and how government policies
can creste a favourdble environment for sustained increeses in  private  investment
expenditure. A recurrent policy prescription in Keynesan writings is the emphess on the
complementary reationship between public invetment and private invesment (the so cdled
“crowdingin’ effect), and how red interest rates impact podtively on privae invesment by
lowering the cost of capitdl.

Whether there is a long-run relaion between saving and investment and whether it is saving
that is exogenous to investment, or the other way aound, have mgor implications for the
conduct and efficency of macroeconomic policy. The way in which macroeconomic palicy is
conducted ultimatdly depends on the bdief of the policy meker about the direction of
exogenaity between saving and investment.

In recent years the savinginvesment debate has intensfied in South Africa The switch
from the Recondruction ad Deveopment Programme (RDP) to the Growth, Employment
and Redigribution (GEAR) policy document in 1996 seems to reflect changing views on the
direction of exogeneity between saving and investment. In some quarters, the GEAR policy
document has been dexcribed as reflecting an orthodox macroeconomic programme of tight
monetary and fiscd policy (Gibson and van Seventer 2000; Weeks 1999). Based on this
view, the conduct of macroeconomic policy dipulated in GEAR gppears to embrace one of
the fundamentd views of the neodassca school, which dresses that it is prior saving thet
matters for invetment and not the other way aound. The underlying assumption of the
orthodox, neo-dasscd modd usad by the World Bank in policy discussons on South Africa,
is that the economy operates a full capacity, which implies that saving determines investment
(see Gibson and van Seventer 2000). In the end, little can be done on the demand dde to
improve the growth performance of the economy.

An important precondition for demand dde policies to expand productive capacity on a
sudtaindble bass is tha there exists spare capecity (unemployed resources). This paper
stresses a second important precondition. The success of expansonary demand dSde policies
will not only depend on whether an economy has unemployed resources but adso on the
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extent to which domegtic spending is reflected on the current account of the baance-of-
payments. Even with vast unemployed resources, the baance-of-payments may st a direct
limit on the expanson of demand to which supply can adapt (Thirlwal 1979). In economies
with high import propensties, plans to invest in excess of plans to save will place pressure on
the current account. If the current account deficit cannot be financed through ceapitd inflows
and if the rea exchange rate is not an efficient baance-of-payments adjusment mechanism,
invesment is forced to adjugt to the levd of domedic saving. The essence of the baance-of-
payments condraint mode is tha an economy is demand-condraned, not supply
condrained, and that policy measures should focus on lifting the celing that the badance-of-
payments places on the expansion of domestic demand to which supply can adapt.

Agang this background, the pgper proposes the longrun solvency condraint modd (Coakley
et al. 1996) as a plaudble explanaion for South Africals long-run  saving-invesment
behaviour from 1962 to 2001. The essence of the longrun solvency condrant modd is thet
current account deficits cannot be sustained through an indéfinite inflow of cepitd, because
internationa market lenders tend to pendise insolvent country borrowers by adding a larger
risk premium to ther interes. In the long run, countries are forced to mantan current
account equilibrium, which implies that totd saving eguds totd invesment. Within the
theoreticd framework of the longrun solvency condrant modd, the andyss drawvs on
baanceof-payments theory of current account determination (Thirlwal 1974; Thirlwall
1999) to identify severd theoreticad conditions that may dictate the direction of exogenaty
between saving and investment in an open economy like South Africa

The empiricd results show that South Africds savinginvesment behaviour from 1962 to
2001 is charecterised by two different sub-periods. Further invedtigation shows that private
sving is drongly exogenous to private invesment between 1977 and 2001 The
interpretation of this result departs from a neocclassca view in which an economy is ‘supply
condrained’. Rather, the result shows that investment spending in South Africa is baanceof-
payments condrained: the bdance-of-payments places a severe limit on the expandon of
demand to which supply can adapt.

The rest of the pgper is organised as follows. Section 2 outlines the longrun solvency
condrant modd and bdanceof-payments theory. Section 3 discusses and explains the
empiricd methodology. Section 4 presents a descriptive andyds of the data and motivates
why the longrun solvency congrant modd is rdevant in South Africa during 1962-2001.
Section 5 reports the results of the cointegration and exogeneity tests. Section 6 derives the
parsmonious vector eror-correction modd (VECM) and discusses its policy implications
and usfulness for policy dmulation experiments The find section concludes with policy
implications.

The Long-run Saving-Investment Relation in an Open Economy

This section congds of three pats. The firs pat presents the long-run solvency condraint
modd proposed by Coekley et al. (1996) as an explandion of why saving and invesment are
rlated in the long run, even when capitd is perfectly mobile The second pat extends the
modd by decompodng the totd saving-investment redion into its different sub-components
This decompogtion may provide additiond informetion when private invesment responds to
fiscd policy. Within the theoretica framework of the longrun solvency congraint modd, the
find pat dravs on bdanceof-payments theory of current account dermination to identify
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severd propogdtions that may hep to predict the direction of exogeneity between saving and
investment.

(@ Thelong-run solvency constraint model

In a controversd paper, Feddein and Horioka (1980) edimated crosssection regressons of
the following form:

(ti/y), =a +b(ts/y), +u,, o

where | = 1,..., Z is a country index, ti is gross domestic invesment, ts is gross domestic
saving and y is naiond income (GDP). Fddgein and Horioka (heredfter FH) interpret the
vaue of b a an indicaor of internationad capitd mobility. In other words, a vaue of
b =0Owould indicate pefect cagpitd mobility, based on the assumption tha investment
depends on world interest rates and technology and not on the domedtic saving behaviour. In
thelr crosssection sudy for 16 OECD countries over the period 1960-1974, FH report vaues
foop tha were not dgnificantly different from unity, so the hypothess of zero cepitd
mobility could not be rejected.

Numerous authors have since chdlenged the FH interpretation as it contrasts with the widdy
held perception that capitd is highly mobile across countries (Jansen and Schultz 1996). The
subsequent empiricd  evidence conducted internaiondly, however, ovewhdmingly confirms
the FH finding of high sainginvetment corrdaions across countries. This empiricd
regularity, according to Jansen (1996), beongs to the gdylised facts that open economy
macroeconomic  theory needs to explan® Severa theoreticd modds have since been
advanced to explan why high saving-invesment corrdations can co-exist with perfect capitd
mohbility. Among these ae the consumption smoothing literature on internationd  capita
mability (Ghosh 1995; Hussein and de Mdlo 1999; Jansen and Schultz 1996) and the long-
run solvency congraint modd (Coakley et al. 1996 and Coekley et al. 1999).

To deive the long+un solvency condraint modd, firsd express the totd saving-investment

relaion in teems of the naiond accounting identity, ca = ts — ti, where ca is the current

account of the badance of payments. Next, condder the following saving and investment
equationsfor economy j a timet:

tSjt =ats +tsj,t-l + btsR( +ets,jt (2)

and tijt =a, +tij,t-1’ btiRt +f (tsj,t-l- tij,t-1)+eti,jt1 (3)

where: & and a;; are intercept terms, R is the world interest rate; €5, — tijra1) IS the error
correction tem; and &ji ahd &t ae unobserved eror tems. The incluson of the error
correction term in equation (3) provides a long-run link between saving and invesment; with
the error correction coefficient f showing how fagt invesment adjusts towards its long-run
equilibrium vaue in reection to changes in saving. Equation (2) indicates that saving can be
invested a the world interest rate R (which equates world saving and world investment),
while invesment in equaion (3) is financed by borrowing & the world interest rate plus a

! Jansen (1996) provides a survey of the empirica literature. More recent sudies include Coakley and Kulas
(1997) and Schmidt (2001) .
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marketdetermined risk premium that reflects default risk. The eror correction term in
equation (3) links the risk premium to the current account deficit, which imposes a long-run
solvency condraint and forces countries to maintain current account equilibrium in the long
run. The modd emphasses the supply Sde insofar as intenationd market lerders tend to
pendise insolvent country borrowers by adding a larger risk premium to ther interest rae
(Coskley et al. 1999: 634). Without the risk premium (e f = 0), sving and invesment
folow smple random walks, the current account of the baance-of-payments would be non
dationary and foreign delot would be unlimited.

Assume Z identicd amdl open economies and sum over countries in equations (2) and (3).
Equating world invesment and world saving and noting thet the risk premium drops out sSnce
world payments baance, solving for the world interest rate yields:

é u
Rt = (bti + bts)-léiti At é (eti,jt - ets,jt)/ZQ: R+ u, (4)
e j u

where u, is a white noise process. The baance of-payments for economy | & time t is given
by subtracting equetion (3) from (2) and subdtituting for R, :

tsj,t - ti it = Caj,t = (1' f )Caj,t-l +(bts +bti)ut + (ets,jt - ei,jt)' (5)

Equation (5) is dationary as long as -1 < 1-f < 1. The risk premium induded in equation
(3) ensures that nationa debt cannot explode, which shows up as a dSaionary current account
in equaion (5). A dationary current account implies that saving and invesment cointegrate
with a long-run unit coeffident (ts;, =ti;,). The long-run solvency condraint mode
provides a theoretical explanation as to why high savinginvestment correaions may co-exist
with a high degree of capitd mohility.

In summary, the longrun solvency condraint mode predicts that current account deficits
canot be sudaned through an indefinite inflow of capitd. A continudly pogtive raie of
growth of capitd inflows implies an ever-growing debt burden, which is not sudaneble in
the long run, because maket lenders pendise insolvent countries by adding a larger risk
premium to ther interest rate. In the long run the current account is zero, which implies that
totd saving equastota investmentt.

(b) An extension of thelong-run solvency constraint model

The longrun solvency condrant modd advanced by Coskley et al. (1996) only condders the
sving-investment reation in totas. Such a gpedfication may ignore vauable information
when fiscd policy has an exogenous impact on private investment. By decomposing the totd
sving-investment  relaion into its different sub-components, it is possble to arive a an
improved specification, which remans condgent with the theoretical prediction that totd
saving equas totd investment in the long run.

Congder the following decompaosition of the total saving-invesment relation:

(@s+ ps)—(gi+ pi) =ca=0, ©
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where gs is government saving, ps is private saving, gi is government invesment and pi is
private invesment.

The crowdingout hypothesis can be teted by rewriting eguation (6) in terms of privae
invesment:

pi=d(gs—gi) + qps @)

The specification of equation (7) is condgent with the crowding-out hypothesis, which dates
that dissaving by the government crowds out private invesment. Equation (7) shows tha
dissaving by the government { a decreasein (gs — gi)} leadsto afdl in pi.

As long as d = q = 1 in eguation (7), the theoretica predictions of the longrun solvency
condrant modd in eguation (6) reman intect: the current account of the bdance-of-
paymerts remans zero in the long run. Alterndivdy, in the soirit of the Ricadian
equivdence theorem, if private invesment remans invaiant to fiscd policy in equation (7)
0 tha d = 0, then private saving and private invesment must cointegrate with a bng-run unit
coefficient (g = 1) to preserve the theoreticd predictions of the long-run solvency congraint
modd. In other words, for a given levd of @s — gi), the rdation between private saving and
private investment must be proportionate to ensure thet totd saving equds tota invesment in
the long run.

(c) Exogeneity between saving and investment in an open economy

The savinginvesment exogeneity issue is not explicitly deveoped in the Coskley e al.
(1996) modd. The main purpose of the longrun solvency condraint modd is to provide a
theoreticd explandion why saving and invesment cointegrate with a longrun unit
coefficient. However, it is implicit in the modd that saving is exogenous to invesment. This
is evident in eguation (3), which shows that invesment adjusts to saving through the error
correction coefficient f. The omisson of an eror correction mechanism in the saving
equation (2) implies that saving does not adjust to changes in investment. The exogenous
nature of saving, however, may not necessxily hold when foreign loans expand the
productive cgpecity of an economy by pemitting more investment. Within the theoretica
framework of the longrun solvency condrant modd, this section draws on baance-of-
payments theory (Thilwdl 1974; Thirlwal 1979) to identify severd conditions tha may
dictate the direction of exogeneity between saving and investment in an open economy.

The rdation between saving and invesment and the current account of the baance of-
payments can eadly be seen by using the nationd income identity, which dates that the
investment-saving gap is equivdent to the import-export gap. In other words, a country can
only investment more than it saves if it can import more than it exports Whether a country
can import more then it exports, in turn, depends on whether it can finance the current
account deficit through net capitad inflows.

In theory, the extent to which planned invesment in excess of planned saving will show up as
a deficit on the current account of the baance-of-payments depends on the trade Structure of
the economy under andyss In the context of developing countries which typicdly have
very open economies, imports are often price indagic and income dadic in demand, which
reflect the crucid role of imported capitd and intermediate goods in the production process
(Van Wijnbergen 1983; Taylor 1983).
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High leves of gructurd unemployment and supply bottlenecks caused by immobile factors
of production are often prominert fedures in deveoping economies (Johnson 1984). An
expandonay demand sde policy (monetary or fiscd) may be just what is needed to hbring
some of the dructurdly unemployed into the labour force However, given the high
propendty to import cepitd and intermediaie goods, the investment-saving gep caused by the
demand simulus will show up as a deficit on the current account of the baance of-payments.
The government has severd ways to finance the resulting current account deficit (or import-
export ggp) brought about by the demand dimulus (Thirlwal 1974; Thirlwal 1999). It can:
run down foreign exchange reserves, atract private capitd from abroad;, borrow from the
internationd  money market; or sk ad from international agencies Provided that the
government can finance the defiat through any of these means, the supply-gde of the
economy (saving or export) has enough time to respond to the demand simulus The role of
externd finance is of particular importance during the initid Stages, becase it is likdy tha a
condderable time period may dapse before dructurd unemployment (supply bottlenecks)
responds positively to the demand simulus

If the balanceof-payments deficit cannot be financed through capitd inflows, then domedtic
expendture (investment) will have to be redigned with domedic income (saving), or the
government can switch expenditure to domesticaly produced goods. All these messures of
correcting the deficit, however, will defeat the purpose of the demand dimulus. Alternively,
an exchange rae deprecidion can improve the bdance-of-payments podtion only if it
increeses domestic output more than it increeses domestic expenditure, in other words, if
domedic saving (export) is raised. This, in turn, will depend on the price dadicity of the
demand for exports and imports. If exports and imports are price indagic in demand, then the
brunt of the balance-of-payments adjustment falls on domestic expenditure (invesment).

The foregoing discusson provides useful  theordticd  guiddines to grap a  better
underganding of the mechaniams that determine the direction of exogendty between saving
and invesment in an open economy. Condder the following scenarios, where in each case it
is assumed that there are unemployed resources, thus satiSfying one of the preconditions
necessxy for expansonary demand dde polices to increese productive capecity on a
permanent basis:

i) The longrun rdation between saving and investment bresks down when
copitd inflows are indefinite. The main implication is that one variable cannot
be exogenous to another with respect to the long run.

i) Provided that the economy has dructurd unemployment (spare capecity),
invesment is likdy to exet an exogenous impact on saing if the initid
invesment-saving (import-export) gap brought about by the demand dimulus
can be financed by capitd inflows in a given period. The supply sSde of the
economy  (dructurdly unemployed) has enough time to respond to the demand
gimulus

iii) On the other hand, saving is likdy to be exogenous to invesment if the
balanceof payments condraint is severe. Expandonay demand dde policies
in the face of a debt crigs or even during periods of mild cgpitd inflows are
likdy to be <Hf-defeating. The lack of externd finance means that the
investment-saving (import-export) gap cannot be sugained for a long enough
period to induce a supply response from the economy. Without externd
finance, invesment adjuss to the levd of domedic saving, because the
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balance-of payments sts a limit on the expandon of demand to which supply
can adapt.

iv) Alternatively, without externd finance, investment will be exogenous to saving
if relative price changes (red exchange rate) act as an efficient baanceof-
payments adjusment mectenism. The success of exchange rate depreciation in
rasng productive capacity depends on the price dadicities of the demand for
imports and exports.

Empirical M ethodology

The empiricd methodology condss of three interdated pats In Section 4 we provide a
thorough descriptive andlyss of South Africds saving-invesment behaviour. Such an
execie provides vduable indghts on the rdevance of the longrun solvency condrant
modd in a South African context. The empiricd andyss then proceeds with cointegretion
tets based on the unit root procedure and the dructurd cointegrating vector autoregressve
(VAR) approach advanced by Pesaran et al. (2000). The remainder of this section provides a
more ddaled explanation of the empiricd mehodology that underlies the cointegration
andyss.

(@) Cointegration analysis based on unit root tests

It is ussful to recdl that the longrun solvency condraint modd predicts that totd saving and
totd invesment cointegrate with a longrun unit coefficient (ts'y = tify). The non-rgection of
the long-run solvency condraint modd has as its null hypothess tsly — tily = caly = 0. The
cointegration analyss based on unit root tests proceeds as follows Frd, a necessay
condition for ts'y and tily to cointegrate with a unit coefficient is that each individud series
contains a unit root. Second, once this has been verified, the second Step tests whether a
lineer combingtion of the two non-dationary series (tsly — tily) is Sationary. If the linear
combindion is dationary, we can concdude that totd saving and totd invesment cointegrate
with a long-run unit coefficient. Since tsly — tify = caly in a natiionad accounting sense, we can
arive a exacdly the same concuson by skipping the fird dep and testing directly whether
caly isgationary (see Cozkley et al. 1999).

(b) The gtructural cointegrating VAR approach

The advantages of the dructurd cointegrating VAR agpproach have been well documented in
Garat et a. (2000) and Pesran et al. (2000). In the context of this paper, the Structurd
cointegrating VAR gpproach provides a flexible method of testing the underlying hypothess
in equations (8), which daes that government policy is exogenous to private invesment in
the long run (see Pesaran et al. 2000). Furthermore, within the framework of the dructura
cointegraing VAR, it is posshle to conduct exogeneity tests such as those proposed by
Johansen and Jusdius (1992), which excdudvey focus on exogendty with respect to the
longrun parameters. For a more technica discusson of the dructurd cointegrating VAR
goproach and the associated exogenety teds readers can consult Appendix A. The
discusson that follows provides a more ‘reeder friendly’ explandtion of the causdity methods
that will be adopted in the empiricd section of the paper. The causdity tests are andogous to
those in Appendix A, but can be smplified by referring to Engle and Granger's (1987) two-
step procedure.
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Conggent with the theoreticd framework of the longrun solvency condraint mode, suppose
that totd saving and totd invesment cointegrate with a long-run unit coefficient in equetion
(1). From Engle and Granger's (1987) twodep andyss we know that when two variables
cointegrate the rdation can be represented as an error correction modd:

. & . &
Dti/y)p=al sDi/y)i +Q | 2D(tS/Y) i -1 €My 3 +Xyi ¢ s ()

i=1 i=1

where ecm is the error correction term obtained from equation (1) and defined as ecm = (ti/y)jt
— a — (tgy)jr. The variables in differences (A) represent the short-run part of the modd and the
coefficient of the error correction term | 3 shows how fast (tify) adjusts towards its long-run
equilibrium vaue in reaction to changes in (tsly). Equaion (8) can aso be written in terms of
totdl saving:

D(ts/ y) i =a | 4D(ts/Y) i +A | sDE/Y) i H 6€0M, (1 +Xyg - 9
i=1

i=1

Sandard Granger causdity tests can be peformed by using the eror correction modes in
equations (8) and (9). A vaidble z is sad to Granger cause another varigble y: if present
vaues of y; can be predicted with better accuracy by usng past vdues of z (Charemza and
Deadman, 1997). Totd saving would Granger cause totd investment in equation (8), for
example, when the null hypathessHo: | 5 = 0 can be rgected, based on a standard Fest.

The standard Granger causdity procedure described above is a test for short-run or temporal
causality. Furthermore, Granger causdity does not imply a causeeffect (exogendty), but
rather ‘predictability’. An important issue for policy makers is to didinguish between policy
innovetions that only have temporary effects as opposed to those that have permanent
effects Hdl and Milne (1994) show tha week exogeneity in a cointegraed system is
andogous to longrun or permanent causdity. A vaiable y is sad to be weskly exogenous for
a st of parameters (&), if inference on & conditiond on y involves no loss of information
(Engleet al., 1983; Charemza and Deadman, 1997).

Following Johansen and Jusdius (1992), tests for wesk exogendity in a cointegraed system
exdusvdy focus on the eror correction coefficients in equaions (8) and (9). For example,
totd saing would be weekly exogenous to totd invesment, when the eror correction
coefficient is dgnificantly differert from zero in eguation (8) {l; * O}, but inggnificantly
different from zero in equaion (9) {ls = O}. In other words, totd invetment adjusts towards
its longrun equilibrium vaue in reection to changes in totd saving, but not the other way
around.

Based on the definitions developed by Engle et al. (1983), two additiond concepts of
exogenaity can be identified. Strong exogeneity is the rdevant concept for forecasting. A
vaiable z is sad to be strongly exogenous to ancther one v, if it is weekly exogenous for the
parameters of interest and if past values of y do not Granger-cause z. In the context of our
present example, once it has been edablished tha tsly is weskly exogenous, it can dso be
regarded as strongly exogenous when the null hypahesis of Hy |5 = 0 in equation (9) cannot
be regjected, based on a sandard Ftest.
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Super exogenety is the rdevant concept for policy dmulation expeiments and dosdy
relaed to the Lucas critique (Charemza and Deadman 1997). Lucas (1976) questioned the
ussfulness of dructurd econometric modds for policy smulation experiments by arguing
that the dtructure of a modd can be dtered through the formation of different expectations,
because expectaions are senstive to different policy measures or innovations. Thus, even if a
modd is dable and peaforms remarkably wdl within a specific sample, policy innovations
induce changes in expectations often unanticipated by the policy maker, which subject the
mode to dructurd change and makes it inherertly undable. A varidble can be regarded as
super exogenous for the parameters of interes when it is weekly exogenous for the
paamders of interest, and if the conditiond modd used for policy smulaions is sructurdly
invariant to changes in expectaions (Charemza and Deadman 1997).

In summary, tests for exogeneity are conducted within a cointegrated system, which provides
infformation on the pemanent longrun effect of one variadle on ancother. Furthermore, a
diginction between the different degrees of exogeneity based on the definitions developed by
Engle et al. (1983) will help to access the reaive effectiveness of saving and/or investment

policies.

Descriptive Analysis

The daa ae anud and cover the peiod 1960-2001. Due to the use of lagged and
differenced variables, the sample period is reduced to 1962-2001. Appendix B provides a full
decription of dl the variables and the data source.

Figure 1(a) plots tota gross domedic invesment as a raio of GDP (tily) and totd gross
domestic saving as aratio of GDP (tsly) during 1962 2001.
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Figure 1(a)-(e)
Saving, Investment, Current Account and Foreign Debt: 1962-2001
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From the figure it is gpparent that both ratios digdlay sructurd bresks in the lae 1970s
Figure 1(b) plots the gross domedtic private invesment ratio Qi/y) and gross domestic private
saving ratio (psly). Although both series show evidence of dructurd breeks their downward
trends snce the late 1970s are less precipitous compared to the totd ratios in Figure 1(8). The
gross government saving ratio (gsly) in Figure 1(c) exhibits a sharp decreasing trend since the
late 1970s and remains negative during mos of the 1990s.

Figure 1(d) shows that South Africa sustained a deficit on the current account of the baance-
of-payments (caly) during the 1960s and 1970s. From the theoretica framework of the long-
run solvency condraint modd, we know that current account deficits financed through an
indefinite inflow of capitd implies an ever-growing debt burden. Unofficid data published
by Fdlon and De Slva (1994) show tha South Africa’s tota foreign debt to GDP ratio (fd/y)
increased rapidly from around 16% in 1965 to about 40% in 1976/1977. Since then the tota
foreign debt ratio declined to around 20% in 1980 but thereafter resched ancther pesk in
1985. South Africas baance-of-payments and foreign debt postion changed dramaicdly in
1985 when Wegtern nations imposed a debt moratorium that forced the immediate repayment
of foreign debt. From the officid daa that are avalable snce 1985 in Figure 1(e), it can be
seen that the totd foreign debt to GDP ratio decreased from dmost 42% in 1985 to a steadier
rate that varies between 20% and 30% during 1986-2001.

The data andyds in Figures 1(ar-(e) provides ample evidence that dl the series exhibit
different features between the sub-peiods 1962-1976 and 1977-2001. Table 1 reports the
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correlation coefficients between saving and investment and the average current account ratios
during the two sub-periods.

Tablel
Correation Coefficients Between I nvestment and Saving and Average Current Account

Corrdations 1962-1976 1977-2001

tily - t9y -0.17 087
pily - psy -044 0.35
pily - psyi1 -0.55 0.60
Average 1962-1976 1977-2001
caly -2.56 0.57

The corrdation coefficient is negaive and very low for the tilytsly rdation in 19621976.
Sructurd change is reflected in the postive and high corrdation coefficient in 1977-2001.
Although the psly-pily relation contains the correct theoreticd sSgn in 1977-2001, the
contemporaneous corrdation coefficient is farly low. However, the corrdation coefficient
between pily and (ps/y);., is much higher & 0.60. Findly, the average current account ratio

changed from alarge deficit of 2.56% in 1962-1976 to dmost zero in 1977-2001.

To summarise, the descriptive evidence suggest that South Africas saving-invesment (or
current account) behaviour is characterised by two different sub-periods during 1962-2001.
This finding is important for two reasons. Fird, dructurd bresks inadvertently affect the
power of cointegration and unit root tests (Maddda and Kim 1998). To generate unbiased
results, the cointegration andyss in this pgper will be based on a split-sample methodology.
Second, the theoreticd framework of the longrun solvency condrant modd provides
plausble ressons why South Africals saving-investment behaviour displays different features
during 19621976 and 1977-2001. It would gppear that the unlimited nature of foreign debt
during 1962-1976 dlowed large and persgent current account deficits which explan the
low corrdation coefficient between saving and investment during this period. In contradt, the
limit placed on fordgn delt in 1977-2001 forced South Africa to maintan current account
equilibrium (or a dose saving-investment relation).

Empirical Results

(@) Cointegration analysis based on unit root tests

Recdl from eguation (5) and the methodology discussed in Section 3 that empiricd  support
for the longrun solvency condraint mode implies thet the current account of the baance-of-
payments (caly) is a daionary variable The Augmented Dickey-Fuller (ADF) unit root test
provides a smple method of testing this proposition (Coskley et al. 1999).

Table 2 reports ADF unit root tests for the sub-periods 1962-1976 and 1977-2001 identified
in the previous section.
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Table2
ADF Unit Root Tests: 1962-1976 and 1977-2001

1962-1976
tily -1.81
tsly -3.85%*
pily -3.53*
psly -3.73*
osy -4.57%*
caly -252

1977-2001
tily -1.37
Dtify -4.71%*
sy -0.98
Dsly -4.23**
pily -291
Dpily -5.28**
psly -1.33
Dpsly -3.89**
ogy -1.44
Dysly -340+*
caly -4.09**

Notes:

1. The 95% criticd vaue for the ADF test is —3.08 during 1962-1976 and -2.98 during 1977-2001
(Dickey and Fuller, 1979). ** denotes sgnificance at the 5% level.

The ADF tests are of order one and contain intercepts and no trends.

In most cases the Akake Information, Schwartz Bayesan and Hannan-Quinn modd sdection criteria
chose the ADF test instead of the Dickey-Fuller (DF) test. The fina results of the unit root tests,
however, do not depend on whether we use the ADF or DF-tests.

wn

With the exception of tily, the null hypothess of a unit root in the levels of dl the variables
can be rgected a the 5% dgnificance levd during 1962-1976. The unit root test shows that
caly is nondationary, S0 saving and investment gopear to be unrdaed in the long run during
1962-1976.

Condder the unit root tests for the sub-period 1977-2001 in Table 2. The results indicate thet
dl the saving and invesment varidbles are daionary in levds but non-dationary in firg
differences. The unit root hypothess is rgected for caly, 0 swing and investment
cointegrate with a long-run unit coefficient.

The main conduson that can be drawvn from the unit root andyss is that South Africas
sving-invesment  behaviour is characterised by two sub-periods during 1962-2001. During
the fird sub-period (1962-1976), saving and invesment are unrelaed in the long-run (a non-
detionary current account). By contrast, during the second subperiod (1977-2001), saving
and investment cointegrate with along-run unit coefficient (a Sationary current account).
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(b) The gtructural cointegrating VAR approach: total saving and total investment

Before we proceed with the cointegration andyss for the totd savinginvestment reation, it
is important to identify the correct lag length and to determine whether the unrestricted VAR
is correctly specified (see Appendix A). Misspecification erors that result from an incorrect
lag length and/or omitted varidbles can lead to eroneous cointegraion teds and in the
process fadgfy inferences on exogenety. The unredricced VAR for the totd saving
invesment redion is edimated over the period 1977-2001, based on the descriptive evidence
in Section 4 and the unit root (cointegration) andyss which suggest that saving and
invesment are closdy rdated during this period.

Table 3 records ddidics on the lag length and corresponding diagnostic tess of the
unrestricted VAR, where Fj (. , .) denotes an Ftest for the hypothess of an k-period lag (Fs =
K). Fa denotes and Ftest for the deterministic components of the unrestricted VAR.

Table3
Misspecification Tests Based on UVAR: Total Investment and Total Saving

Lag length

tily sy Determinigtic
Fs1(217) 538  3.94**
Fe=(2,17) 6.04***
Diagnostictests
tity tsly

Fx(216) 003 276
cZ(d 549 067

Fan(216) 055  447+*
Fe (123 414 1119+

Notes:

1. F4 is an Ftest for serid corrdation up to order two; Cfor is a chi-square dtatistic for normality; Fue, iS an

Ftest for autoregressve conditional heteroscedadticity of order two; and F is an F-test for
heteroscedadticity.

2. The diagnogtic tests for the single eguation VAR's are obtained from Microfit 40 (Pesaran and Pesaran,
1997).

3. *** denotes Sgnificance at the 1% level and ** at the 5% level.

The determinidic components indlude an intercept, time trend and three dummy variables to
cgpture the impact of specific events and outliers. The fird dummy variable dum70s takes the
vadue of unity in 1978-1980 and zero otherwise to capture the increase in saving relative to
invesment following the shap increase in the dollar price of gold;, the second dummy
vaiable dumB0s variable takes the vdue of unity in 19851987 and zero otherwise to capture
the decrease in investment in reaction to the uncertainty that followed after Western nations
imposed a debt moratorium in 1985; and the third dummy varidble dum90s tekes the vaue of
unity in 1992 and zero otherwise to capture the sharp increese in dissving by the
govenment. Initidly, the unrestricted VAR was edtimated with k = 2. However, the F-tests
showed tha the twoperiod lags were indgnificantly different from zero (not reported), s
Table 3 reports the Satidtics for the one-period lags.
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The results in Table 3 can be interpreied as follows. The first part of the table reports Ftests
for the dgnificance of the one-period lags and the deterministic components. The F-tests
show that the one-period lags for tily and tgly are dgnificant a the 5% levd. The Ftest dso
shows tha the deteminigic components ae highly dgnificant & the 1% levd. The
diagnogiic tests in the bottom hdf of the table are useful to detect any misspecification errors,
ether as a reault of an incorrect lag length and/or omitted varigbles. The tify equation of the
unrestricted VAR appears to be wdl specified; none of the diagnodic tests are sgnificant at
the 5% levd. However, the tsly eguation of the unrestricted VAR may have specification
problems based on the dgnificance of arch (autoregressve conditiond heteroscedadticity)
and heter oscedadticity effects.

With these cavedts in mind, Table 4 reports the results of the cointegration anadysis based on
an order one VAR with the unredtricted intercgpt and no trend option given in Pesran et d.
(2000). The maximd eigenvdue and trace test datidics in Pand A rgect the null hypothess
of no long-run relaion between totd saving and tota invesment a the 5% sSgnificance leve.
The results support the exisgence of a unique longrun rdaionship between totd saving and
total invesment during 1977-2001.

Johansen's (1991) exact identifying redriction is used to obtan the normdised cointegrating
vector in pand B. The longrun relaion between totd invesment and tota saving equaion
can be written as (t-gatigtic in parentheses):

ti/y, =1.16ts/y, (10
(11.60)

At this dage it is important to dress that equation (10) provides no informetion about the
endogenous/exogenous nature of the variables. The primary objective a this point is to
determine whether totd saving and totd investment cointegrate with a longrun unit
coefficient? This proposition is tested in Panel C.

For example, if we normdise on the tsly equation, the total savinginvestment relation can be written as:
tsly = 0.84tly. @
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Table4
Cointegration Analysis: Total Investment and Total Saving
Pand A: Cointegration gatistics

Hypotheses r=0
| e sigen 3B47+*
95% critical value 14.88
| trace 4139~
95% critical value 17.86
Pand B: Normdised cointegrating vector
Vaidde tily tsly
1 -1.16%**
(010)
Pand C: LR tegt for aunitary long-run relation between tify and tsly
Vaidde tily tsly
LRc? (2) Yy 306
p-vaue [0.08]
Pand D: LR test gatigtics for zero restrictions on
adjusment coefficients (@)
Vaiadle Dy Disly
Qi -0.59 0.26
LRc%(2 1940+ +* 5.15
p-vaue [0.00 [0.07]

1. *** denotes Sgnificance e the 1% leve and ** & the 5% leve.
The 95% criticd vaues ae given in Pesaran et al. (2000) and correspond to the option of an
unrestricted intercept and no trend.
Standard errors are in parentheses () and p-valuesin brackets| ].
4. Weak exogeneity in pand D istested by using PcFIML 9.21 (Doornik and Hendry, 1997).

N

w

The likdihood ratio (LR) datigic of 3.06 in pand C fdls bdow the 5% critica vaue of 3.84;
0 null hypothess tha the long-run coefficient in eguation (10) is insignificantly different
from unity cannot be reected. The empirica evidence support the theoretical propostion thet
total saving and totd investment cointegrate with along-run unit coefficient.

Wesk exogeneity of the varigbles is examined in Pand D. The LR datidic shows that the
aror correction coefficient enters dgnificantly in the tify equation of the vector error
correction model (VECM). However, when ts significance is tested in the tsly equdtion of the
VECM, the null hypothess tha the eror correction coefficient is inggnificantly different
from zero cannot be rejected a the 5% sSgnificance level. On the basis of these results we can
conclude that tsly is weskly exogenous with respect tily. Or, put in another way, tota
invesment adjusts towards its longrun equilibrium vadue in reaction to changes in totd
saving, but not the other way around:

tily U tsly.
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Before the results are interpreted there must be a note of caution. The diagnodic tedts in
Table 3 sugges tha the tsly equation of the unredtricted VAR presents specification
problems. In the next section, we condder the decompodtion of the totd saving-investment
relation suggested in equation (7). Such a specification may be superior to the one in totas,
but a the same time remans condstent with the theoreticd prediction that totd saving
equalstota invesment in the long run.

(c) The gtructural cointegrating VAR approach: private saving and private investment

Based on the decompostion in equdion (7), the unredtricted VAR incdudes privae saving
(pgly), private invesment (pi/y) and government saving (gsly). Following Schmidt (2001), the
effect of fiscd policy is cegptured by the government saving rate. The determinidtic
components of the unredricted VAR remain unchanged to those defined for the totd
invesment-saving relation.

To tes the undelying hypothess in equation (7) that dissaving by the government crowds
out privae investment, the andyds drawvs on the methodology advanced in Pesaran et al.
(2000) by redricing govenment saving a the long-run exogenous vaiade This
specification dlows no feedback effects between government saving and the private saving-
investment relaion in the long run, but alows for feedback effects in the short run. Based on
this specification, we obtained one unique cointegrating vector (not reported here). The long-
run reldion, conditiond on government saving as the long-run exogenous vaidble is given
by (tatigtics in parentheses):

pi/y, =0.17gs/y, + 0.50 ps/ y, (v
(1.70) (357)

Equation (11) shows that the government saving coefficient is quantitetivdly smdl and not
detidicdly dgnificant a the 10% levd. The realts do not support the crowding-out
hypothessin the long run.

Based on the information in equaion (11), we specify an dternaive unredricted VAR in
which the government saving rate is redricted to the short run. In this specification private
sving and private invesment enter the sysem unredrictedly. The deterministic components
indude {intercept, time trend, dum70s, dumB0s, Dgsly, Dgsyi1}. Note in particular that the
government saving variables in differences (D) are included to capture the crowding-out
hypothesis in the short run. Furthermore, since government saving is redricted as the short-
run exogenous vaiadle, the dummy vaiade dum90s is no longer rdevant and therefore
excluded from the determinisic components. Table 5 reports daigics on the lag length and
diagnogtics of the underlying VAR.
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Notes:

Table5
Misspecification Tests Based on UVAR: Private Invessment and Private Saving

ng Ien%h

Ftest pily psy  Deerminigic
F=1(216) 377** 580**
Fa=(4,32) AT76***
Diagnostic tests

Diagnogics  pily psy
Far (215) 1.65 122
(o ) 049 051

Faw (215 011 007
Fe (123) 245 261

1. F4 is an Ftest for serid corrdation up to order two; Cfor is a chi-gquare detigic for normdity; Fge, iS an

Ftest for autoregressve conditiona heteroscedagticity of order two;, and Fne is an F-test for
heteroscedadticity.
2. The diagnogtic tets for the single equation VAR's are obtained from Microfit 40 (Pesaran and Pesaran
1997).
3. *** denotes significance & the 1% level and ** a the 5% levd.

The Ftests show that the firg period lags and the deterministic components are dgnificant a
the 5% and 1% dgnificance levels respectivdly. The mogt important information is contained
in the bottom hdf of the table None of the diagnodtic tests is Sgnificant a any conventiond
levd s0 the unredricted VAR for the private saving-investment relation seems to be wdl
specified. This is in contrast to the unrestricted VAR for the totd saving-investment relation,
which showed signs of misspecificationin Table 3.

Table 6 reports the cointegration andlysis for the private saving-investment relation.
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Table6
Cointegration Analysis. Private Investment and Private Saving
Panel A: Cointegration datistics

Hypotheses r=0
| max eigen 32.09**
95% critical value 14.88
I trace 4297**
95% critical value 17.86
Pand B: Normdised cointegrating vector
Vaiade pily psly
1 -0.90***
(020
Pand C: LR test for a unitary long-run relation between pi/y and psly
Vaiade pily psly
LRc? (1) Yy 0.18
p-vaue [0.66]
Pand D: LR test datigtics for zero redtrictions on
adjustment coefficients (@)
Vaiae Dpily Dpsly
i -0.63*** 0.20
LRc*(2) 15,69 097
p-vaue [0.00 [0.37)

1. *** denotes Sgnificance e the 1% leve and ** & the 5% leve.
The 95% criticd vaues ae given in Pesaran et al. (2000) and correspond to the option of an
unrestricted intercept and no trend.
3.  Standard errorsarein parentheses () and p-valuesin brackets| ].
4. Weak exogeneity in panel D istested by using PcFIML 9.21 (Doornik and Hendry 1997).

N

The maximd eigenvdue and trace test datidic in Pand A support the presence of a unique
longrun reation between private saving and privae invesment. Based on the normdisd
cointegrating vector in Pand B, the longrun reaion between private saving and privae
investment can be written as (t-Satistic in parentheses):

pi/y, =0.90ps/y, 12
(4.50)

Equation (12) shows that the longrun relaion between private investment and privete saving
is dgnificant and cdose to unity. The LR test in Pand C cannot rgect the null hypothesis of a
unitary long-run relation between private invesment and privaie saving; the LR daidic of
0.18 fdlswell below the 5% criticd vaue of 3.84.
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Evidence of a unitay long-run relaion between private saving and private investment
remains consgent with the theoreticd prediction of the longrun solvency condraint modd,
but dffers dightly in interpretation. For a given levd of govenment saving, private
investment and private saving cointegrate with a long-run unit coefficient to ensure that totd
sving equds totd invesment in the long run. The man advantage of the decomposd
saving-invesment relaion is thet it provides additiond information, which is not detectable
when the saving-invesment reaion is gpecified in totd. In this case, it shows that
government saving (fisca policy) has a negligible long-run impact on private invesmernt.

Week exogeneity tests with respect to the longrun parameters are reported in Pand D of
Table 6. The LR test shows that the eror correction coefficient (&, = -0.63) enters
sgnificantly in0 pily equaion of the VECM, but indgnificantly in the O psly equation of the
VECM. The reaults show that private saving is weskly exogenous with respect to private
investment.

Recdl from the exogenety concepts discussed earlier that week exogenety is a necessary
condition for a variable to be strongly exogenous. In other words, once it has been established
that private saving is weekly exogenous, it can ds0 be regarded as strongly exogenous wien
the lags of 0 pily do not Grager-cause I psly. In this gpplicaion, evidence of wesk
exogendty automaticaly implies drong exogeneity. From Appendix A eguation (i), it can be
seen tha for a lag length of one (k = 1) thel pily terms automaticdly fal away. In other
words, private saving is strongly exogenous to privete investment:

pily U pdly.

TheParsmonious VECM

Snce private saving is drongly exogenous to private investment, a more parSmonious
VECM can be obtaned by conditioning on the levd of Opsly. Such a specificaion is
economicaly esser to interpret and provides the find modd for policy andyss. Condder the
falowing pasmonious VECM, where the error-correction term is defined as ecm = pily —
psly (t-gatistics in parentheses):

D(pi/y),= - 4.43 +0.35D(ps/y), +0.49D(gs/ y), +0.43D(gs/ y),. ,- 0.66ecm, ,
(- 5.67) (3.08) (2.76) (2.29) (- 6.48)

- 3.39dum70s - 3.25dum80s,
(- 4.04) (-3.23)
(k)
R =075 Fac (216) =025 Frg (123) =025 dandard error = 1.22%
Far (216)=180 Fremt (118) =135 ¢, (2) =045

The diagnodtic tests are defined as before (see endnotes to Tables 3 and 5) and Frer is an F
tex for functiond form misspecification. The indgnificance of dl the diagnogic teds
suggests that the modd is wel specfied. Furthermore, the conditiond VECM is wdl
determined with al the variable coefficients significant at least a the 5% levd.
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To assess the forecasting peformance of the parsmonious VECM, we edimae the mode
ove 1977-1993 and forecast for the period 1994-2001. Figure 2 reports the one-step ahead
forecasts of the VECM. Overdl, the forecasts (dotted line) trace the actud vaues (solid line)
farly wdl over the peiod 1994-2001. The accuracy of the forecasts deteriorates somewhat
over the lag two to three years, which may reflect the improvement in government saving
from lage negdtive raies during mogt of the 1990s to zero rates in 1999-2000 and a pogtive
rate in 2001. Importantly, the VECM does not suffer from forecaging falure in any single
year. This is evident in Figure 2 where dl the actud vaues fdl within the 95% confidence
bars of the individud forecadts.

Figure 2
One-step Ahead Forecasts of VECM
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The VECM in equdion (13) display severd interesting features. Firdt, the cumulative sum of
the govenment saving coefficient is dmost unity a& 092, The result shows that the
government exerts a drong crowdingout effect on private invesment in the short run.
Second, the megnitude of the eror correction coefficient (-0.66) implies a rddivey fast
gead of adjusment towards long-run equilibrium. More specificdly, the result shows that
66% of the disequilibria between actud and equilibrium private invesment is made up during
the course of a year. The magnitude of the error correction coefficient is a useful indicator to
access the rdative effectiveness of policy innovaions. For example, saving-promating
policies are likdy to be more effective in a mode where the eror coefficient is 66% as
opposed to another mode where the speed of adjustment is dow at 20%.
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The foregoing andyss has shown that the VECM in equdion (13) provides a theory-
conggent and datdicdly robus empiricd modd. The important question, however, is
whether the conditiond VECM is usgful for policy smulation expeiments in other words,
based on the definition of super exogenety, whether the conditiond VECM in equation (13)
is dructurdly invariant to changes in the expectaions of domedic and foreign savers. Basd
on the theory in Section 2 and the dylised facts of the South African economy outlined in
Section 4, it should be gpparent that the conditiond VECM is not invariant to changes in the
expectations of the internaiond community (foreign savers). The long-run relation between
sving and investment bresks down when foreign cepitd inflows ae indefinite, while
exogeneity depends on  whethe a country has experienced subdantid capitd
inflowsoutflows from one period to another or whether cgpitd inflows have been modes.
The VECM in egudion (13), conditiond on private saing as the dromgly exogenous
vaidble, is dependent on the sample period under andyss (1977-2001) during which South
Africa experienced modest capitd inflows, even on a year-toyear bads Domedtic policy
measures that change the expectations of foreign savers are likdy to induce structurd change
in the conditiond VECM, which rdects the notion of super exogeneity. The rgection of
uper exogenaty has important policy implications of its own.

Let us condder some of the policy implications by usng a practicd example. Since private
saving is grongly exogenous to private investment in equation (13), the rdevant policy issue
is to identify gppropriste policy indruments thet will simulate privete saving to echieve a
desired levd of private investment. An overview of the empiricd literature suggests that the
red interex rate, tax incentives, government saving, financid deepening, the inflation rate
and macroeconomic Sability are dl important determinants of domestic saving (Edwards
1996, Husin and Thirlwd 1999). Now suppose that the monetary authorities base ther
policy drategy on the conditiond VECM in eguation (13) and decide to implement redrictive
monetary policy by rasng the officd interest rate. A rise in the red interest rate may
dimulae private saving directly by making saving depodts more atrective, or indirectly
through lower inflation and a more stable macroeconomic environment.

The policy draiegy of achieving a higher level of private invesment will work as long as the
expectations of the internationd community (foreign savers) reman unchanged. However,
there is no a priori reason to bdieve that this condition will hold, because many of the
determinants that dimulate privete saving adso fedure in dudies that have moddled the
determinants of foreign capitd. Fedderke and Liu (2002) show that foreign cepitd flows to
South Africa during 1960-1995 ae sendtive to interest rae differentids, politicd risk
(uncertainty), growth and meacroeconomic dability. Therefore, policy measures tha gimulate
domedtic saving may Smultaneoudy change the expectations of foreign saversinvestors and
atract foreign capitd. In turn, many of the factors that determine foreign cepitd flows are
dso dgnificant determinants of domedic investment (Fdding 1997). Lage inflows of
cgpitd  triggered by saving-promoting policies invdidate the usefulness of the conditiond
VECM for policy smulaions, because the modd (conditiond on private saving as the
drongly exogenous vaigble) only works when cepitd inflows are reaivey mild. The
dability and good forecesting properties of the VECM during 1977-2001 reflect the inability
of South Africa to dtract cepitd inflows of the same meagnitude than those experienced
during 1962-1976.

In summary, polices tha promote domestic saving are likdy to work when the expectations
of foregn saverdinvesors reman unchanged. However, if savingpromoting polides
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smultaneoudy attract foreign capital, policy measures need to be more flexible to reflect the
changing macroeconomic environment. If plans to invest exceed plans to save in reection to a
cut in the officdd interest rate, the badanceof-payments would be unaffected if the
investment-saving gap is financed by cgpitd inflows. Foregn capitd dlows an expanson in
the productive capecity (supply-Sde) of an economy by permitting more invesment. Or, put
in another way, foreign cgpitd dlows enough time for the supply sde of the economy to
respond to the demand simulus.

Conclusions and Palicy Implications

The empiricd reallts in this pgper have shown that South Africals longrun saving-
invesment behaviour over 19622001 is characterised by two different sub-periods During
19621976, saving and invetment were not bound by a longrun solvency condraint. The
unlimited nature of net capitd inflows (induding foreign debt) dlowed large and persgent
current account deficits on the baance-of-payments. The peiod 1977-2001 witnessed a
ggnificant change in South Africals baance-of-payments pogtion. The limit placed on
foreign debt and the low levd of net capitd inflows forced saving and invesment to move
closely together.

Further invedigation of the saving-invesment rddion during 1977-2001 was conducted
within a dructurd cointegrating VAR gpproach. Ovedl, the vector error correction modd
(VECM) during 1977-2001 seems to be wdl gspecified, theory-condgent and datidicaly
robust. The empirica results suggest severd implications for the conduct and efficiency of
macraeconomic policy in promoting high and sugtainable investment levelsin South Africa

i) Frg, the longrun exogenaty tests show that private saving is srongly exogenous
to private investment during 1977-2001. The main policy implication is that prior
saving matters for investment. An important area for future research is to identify
gopropriate policy indruments that dimulate private saving. The impact of the
red interest rate, the government's tax effort, government saving, financid
degpening, the inflation rate and meacroeconomic dability al seem to be rdevant
determinants of domedic saving in dudies conducted internaiondly  (see
Edwards 1996; Hussein and Thirlwall 1999).

i) The result of an exogenous private saving varidble is condgent with South
Africds baanceof-payments podtion a the time. Thus, the interpretation of the
result depats from a neodasicd view in which an economy is ‘supply
congrained’. The limit placed on foregn debt and the low leve of capitd inflows
during 1977-2001 (even on a year-to-year bass) imposed a severe condrant on
the expanson of demand to which supply could adgpt. Without externd finance,
investment was forced to adjust to the levd of domedic saving. In addition, the
exogenaty of private saving suggest that rdative price changes (red exchange
rate) did not act as an efficient baanceof-payments adjusment mechaniam
during the sample period. The man policy implicaion is tha expansonay
demandsde polices ae unlikdy to be sudanable without externd finance to
support the initid investment-saving gep. Without higher leves of cepitd inflows
than those experienced during 1977-2001, South Africa will increesngly have to
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ii)

Vi)

ry on domedic saing to finance private invesment expenditure in a non-
inflationary way.

How do the results in this pgper compare to savingrinvesment sudies that have
been conducted in an internationd context? Schmidt (2001) examines the saving
invesment exogenaty issue for a group of five advanced economies (United
Sates, United Kingdom, Caneda, France and Jgpan). The results show that for dl
the countries there ae dgnificant feedback effects between saving and
investment: saving determines invesment, but invesment dso determines saving.
In contrast to the South African case, the results suggest that investment-
promoting policies may be effective in rasing the levd of domedic saving. One
possble explanation for the contrasing results can be found in the different
balanceof -payments experiences of advanced economies compared to those of
developing economies. Many developing countries like South Africa experienced
a debt crigs during the 1980s that placed a direct limit on the expandon of
demand to which supply could adapt. A second explandtion is that expansonary
demand-side policies in advanced economies are likdy to place less pressure on
the balance of-payments compared to a typicd developing economy that imports
mogt of its cgpitd and intermediate goods.

Snce the foregoing andyss suggests that the expandon in domestic demand is
inhibited by a foreign exchange condrant in South Africa, domestic resources
generated from savingpromoting policies need to serve as a subdtitute for foreign
exchange. A more direct and effective way of generating sufficient foreign
exchange is to promote exports. Rapid growth in exports directly lifts the ceiling
that the baance-of-payments places on the growth of demand to which supply can
adapt.

The notion of super exogendty is rgected in the context of the conditiona
VECM. Policy measures geared towards increesing the levd of domedtic saving
may sSmultaneoudy change the expectations of foreign savers and dtract foreign
cgpitd, which subject the VECM to dructurd change. The dability and good
forecaging propeties of the VECM during 1977-2001 reflect the incbility of
South Africa to atract capitd inflows of the same magnitude then those
expaienced during 19621976. The rgection of super exogendty has an
important  policy implication of its own. Policy messures need to be flexible
enough to adapt to a changing macroeconomic environment. If  saving-promoting
policies dtract foreign capitd, policy mekers have some scope to implement more
expansonary messures. Foreign capitdl expands the productive capacity of the
economy  (supply) by dlowing investmett to exceed saving during the initid
stages of the investment programme.

Although savingpromating policies may improve South Africds  invesment
paformance, it is important to highlighting the following caveats. Fird, if
monetary policy is overly cautious by keeping the interest rate excessvely high,
then the growth rae may fdl bedow the rate permitted by the bdanceof-
payments. In this case, the limit of demand to which supply can adgpt is not
baanceof payments condrained, but policy condraned. Second, cuts in
government spending may atract foregn cgpitd by reducing macroeconomic
uncertanty. However, a Gibson and van Seventer (2000) ague, if an
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improvement in government saving is acheved through cuts in  investment
gpending, then the cods in terms of growth and employment may not be equdly
compensated for by foreign capitd inflows.

vii)  The realts do not support the crowdingout hypothess in the long run.
Government saving has a negigible impact on private invesment in the long run,
but a drong crowding-out effect in the short run. This result, however, is not
independent of the peiod under andyss during which government saving
remaned low and negaive for prolonged periods Gbson and van Seventer
(2000) present a more detaled and comprehensve andyss of the government
sector in South Africa Smulaions based on a dructurdis computable generd
equilibrium modd show that redirecting government spending towards productive
invesment raises growth by a full percentage point. The man dissdvantage of
this policy draegy is the deterioration in the current account. Ther results are
condgent with the underlying hypothess in this paper. Wha our econometric
andyss emphasises, however, is that the best way to guarantee the success of
investment programmes in raisng productive cgpecity on a sudaindble basis is to
support them with foreign capita inflows during the initid ages

viii)  How did the South African economy pefam snce the introduction of the GEAR
policy document in 19967 During 1997-2001 the growth rate and current account
deficit to GDP ratio averaged 2.22% and 0.86%, respectively. In the same period,
inflation was farly mild a 6.35%. Dexpite a rdaivey low inflation rate the
figures show that South Africa has thus far not managed to dtract sufficient
amounts of foreign capitd to sudtain the target growth rate of 4.2% set out in the
GEAR policy document. If there is pessmism about the dbility of South Africa to
atract sufficent foreign capitd and/or to promote faster export growth on a
sudainable bas's, what is the dternative?

The less able South Africa is to finance its plans to invest in excess of plans to save with
fordgn cgoitd, the more inflaion it must be prepared to tolerate for a given levd of
invesment. Expandonary demand-sde policies in the face of a badanceof-payments (foreign
exchange) condraint inevitably lead to nomind exchange rate depreciations and a resulting
rise in the price of imported goods The inflationary process becomes sdf-perpetuaing when
the initid rise in the price of imported goods triggers a wage-price spird. The rdevance of
‘imported inflation’” as a man determinant of South Africas inflation rae has been shown
dsewhere (Nell 2000)3

Without foreign exchange, the reevant question then becomes How much inflation are we
prepared to tolerate in exchange for faster growth and lower unemployment? This in turn,
depends on the South African Resarve Bank's (SARB) inflation target and whether the
current infletion rate is in line with the predetermined target. With an inflation target of 3%-
6% at the time of writing and an actud inflation rate of around 6.5% in 2001, there appears to
be litle scope to inplement more expandonay mongtay policy messures The dose
proximity between the upper limit of the inflaion target and the actud inflaion rate seems to
reflect the SARB’ s rdatively conservative monetary policy sance in recent years.

3 An updated version of this paper is available on request from the author.
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The success o expandonay demand sSde policies in the face of a foreign exchange
condraint depends on wha the true ‘optimum’ inflation rate redly is in South Africa
Suppose, for example, that the upper limit of the inflation target is not 6% but 8%. With an
actual inflation rate of 6.5%, the SARB can aford to be less consarvaive by dlowing plans
to inves to exceed plans to save (or plans to import to exceed plans to export). Although
expansonary policy meassures may cregte inflationary pressure in the short run, this need not
necessarily be so in thelong run if the productive capecity of the economy incresses.

An important area for future research is to determine whether the SARB'’s inflation target of
3%-6% is in fact the true ‘optimum’ inflaion rate Empiricd dudies conducted in an
international context provide some guidance Sard (1996) identifies an optimum inflation
rate of 8%. Bdow 8%, the rdation between inflation and growth tend to be dightly pogtive,
but above 8%, the rddion is srongly negative. The pand sudy by Ghosh and Phillips (1998)
ds finds a dructurd bregk, but the postive impact of inflation on growth only occurs a
inflation rates between 2%-3%, otherwise inflation and growth are negatively related.
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Appendix A: Econometric Methodology: The Structural Cointegrating VAR Approach

The econometric method adopted in this paper is the structurd cointegrating VAR gpproach
of Johansen (1991) and developed in Pesxran et al. (2000). Congder an unrestricted VAR
(UVAR) for k lags on a vector of n variables xt with no deterministic/exogenous 1(0) variables
o (Such as intercept, trend, event-specific dummies, and 1(0) variables):

A X

IR

+Kg, +§ with § ~IN (0, O), 0]

QJO;\-

Xy =

1

where Aj is an n = n marix of autoregressive coefficients, K is an n ~ ny matrix of
coefficients of the no determinidtic varidbles, and & is a vector of n unobserved errors which
have a zero mean and congant covariance matrix S. When the variables being moddled x;
are 1(1) but there are r < N cointegrating vectors 4%, which are 1(0), the UVAR in equation
(i) can be written as avector error-correction mode (VECM):

k-1 k-1
Ax =a AL Atily,  +a A2 Atsly,  +a(ak, ) +Kaq, +&, (i)
j=1

j=1

where [J is the first difference operator, x, =[(ti/y),(tsly)]¢,and daand & ae2 * r matrices of
rank r. Since the vaue of r is not known a priori, the cointegration andyss is basad on
Johansa's (1988, 1991) fully modified maximum likedhood sysems procedure outlined in
Microfit 40 (Pesran and Pesaran 1997). The adjusment coefficients in equetion (7) is given
by & =[&, sy @dthematrix of long-run coeffidientsby & =[a,), 8, %-

The causdity tests conducted in this paper ae equivdent to exogendty tests. Following the
semind work of Engle et al. (1983), exogendty teds are didinctly different from the standard
Granger causdlity procedure, which only tests whether one variable precedes another.

The procedure in Johansen and Jusdius (1992) is followed to test for wesk exogendty with
respect to the longrun parameters. For example, for tsly to be regarded as weskly exogenous
with respect to tify, reguires that the adjusment coefficient &, is sgnificantly different
from zero (&,,, U 0) when it enters the [ tily equation of the VECM in equation (ii), but
indgnificantly different from zero (4, = 0) when it enters the [ tsy equation of the VECM.

In other words, invesment adjusts towads it long-run equilibium vadue in reection to
changesin saving (tify O tsly), but not the other way around.

Based on the definitions provided by Engle et al. (1983), drong exogenety is the rdevant
concept for forecadting. A varigble z is sad to be srongly exogenous to ancther one 'y, if it is
weskly exogenous for the parameters of interest and if past vadues of y; do not Granger-cause
z. In the context of our present example, once it has been edablished that tsly is weskly
exogenous, it can dso be regarded as srongly exogenous when the null hypothesis of G1 =0
in equation (ii) cannot be rgected, based on a dandard Ftest.
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Appendix B: Definition of Variablesand Data Source

The data are taken from the South African Reserve Bank's higtorica data set (1960-2001)
published on the internet  (http://mww.resbank.co.zalEconomicsecon.html). The variadle
definitions are asfollows
caly = current account of the balanceof -payments asaratio of nomind GDP (y)
ody = grossgovernment saving asardio of nomind GDP (y)
pily = grossinvestment of private busness enterprises as aratio of nomind GDP (y)
psy = grossprivate domestic saving as araio of nomind GDP (y):
private saving = (persond saving of households + corporate saving)
tily  =totd gross domedtic investment asaraio of nominad GDP (y)
tdy  =tota grossdomedtic saving asaratio of GDP (y)
tfdly =totd foreign debt asaratio of GDP (y)




