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Abstract:
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of making the shocks hitting economies to becomezrsgmmetric leading to improved policy
co-ordination.
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1. INTRODUCTION.

Recent developments in the European Union (EU)rekfermulation of the Southern
African Development Co-operation (SADC) and mosertly, the launch of the New
Partnership for Africa's Development (NEPAD) in 20Bave important implications for
the future role and functions of the existing ecaimintegration initiatives in different
parts of the world. In the sub-Saharan, SADC wasiéal in 1980 to mainly promote co-
operation among its members in a wide range ofsaaad to reduce dependence on South
Africa. However, South Africa joined SADC in 199ea the first democratic election.
Since then the organisation has shifted its foousitds promoting stronger regional

integration among its members.

One of the strong signs of commitment towards iasee regional integration has been
the call for a SADC-wide single currency by 201@&hvwSouth Africa and Botswana as the
leading players. The process is expected to sitrtthe establishment of a free trade-area
in 2008, followed by a customs union in 2010 amd@mon market area by 2015.
Furthermore, member countries are expected to mailtw inflation rates and budget

deficits of 3 percent or less (Business reportul 2005).

In light of the above, the issue of increased negfiintegration has again turned
attention towards the literature on Optimum Curgeficeas (OCA). One of the tenets
of a currency union is its ability make the shobksng these economies to be more
symmetric and as such improve policy co-ordinafiirongo, M.T.: 1995:1). The
study of the nature of shocks can be expectedead kiht on the influence of a
currency union on the performance and responsesarsfomies to underlying

disturbances.

This is an important area of concern for the cohdfiecnonetary policy (inflation rate
harmonisation) in the pursuit of an effective fuocing of a currency union.
However, this area of work has not received mutdméion in Africa and Sub-
Saharan Africa because of shortage of datais paper explores this issue and

attempts to overcome this problem by employing neslres that are suitable for

2 See Bayoumi (1996), Holden (1994) and Stuart (1992



situations where data is lacking. Furthermore tithe frame being considered offers
enough data points to carry out proper researthisrarea. In addition is the almost
exclusive focus of studies on industrialised ecaesmnd some-high income, semi-
industrialised developing countries, to the virteatlusion of low-income
(particularly, African) countries. It is in suchwtries where various forms of cross-
border arrangements exist and it would be interggt find out if such conditions are

conducive for a wider monetary integration.

Accordingly, this paper explores this topic frone fherspective of an existing monetary
arrangement — the Rand Monetary Agreement (RMAnéat in 1974 This research

work is expected to provide a better understandfrthe nature of shocks within this
common monetary area (CMA). Furthermore, this pgeaeill provide a benchmark about
the likely nature of shocks within the SADC regfoliowing the introduction of a single
currency” Thus, the paper explores the characteristics latype of responses to these
shocks in the RMA. The results thereof are expeitidest the validity of the RMA as

currency union as well as provide lessons for SADC.

The remainder of the paper is divided into 4 sestigection 2 provides a brief overview
of the literature on asymmetric shocks. Sectioestdbes the methodology and the data
sources utilised. Section 4 reports the empiricalifgs, and lastly section 5 presents the

summary, conclusion and recommendations.

2. LITERATURE REVIEW

2.1 Theoretical Literature.
The scholarly attention on OCA has focused on taditional approaches. The first

approach tries to single out a crucial economicatdtaristic, which supposedly

® The RMA forms a pseudo currency union around ihet!SAfrican Rand. The three countries, which
allow parallel circulation of the SA Rand (Lesotl&waziland and Namibia), have close connection
with South Africa, both in terms of trade and imte of macroeconomic interrelationships. See

Collin, F.d'A et al (1978).

“ Other important implications of a Monetary Union)ican be inferred from this analysis: price siapil
convergence of inflation rate and monetary poligyocdination.



indicates where the lines should be drawn. Eanyrdautions to this approach can be
attributed to Mundell (1961), McKinnon (1963) andr€n (1969).

The second approach evaluates the costs and Iseofgbiarticipating in a common
currency from the point of view of the self-intere§a particular region or country.
Recent advances in this area can be attributecyouni (1994) and Melitz (1995).
Melitz (1995) offers a theory of OCA based on masing the net benefits of a
monetary union. Bayoumi (1994) has introduced aentomprehensive and
complimentary approach, which incorporates theetloréeria of Mundell, McKinnon
and Kenen in a general equilibrium model of OCAe Tibjective of the model is to
combine many of the insights from the earlier &tere in a well-specified model with
a stronger basis in microeconomic theory. Thereflorethe purposes of this study,
the second approach will be briefly discussed bé&ld@is will be followed by a

review of the empirical work along the same lines.

The earlier approaches to the theory of OCA haes lokescribed as being overly
restrictive(l shiyama: 1975:??). This has led to the development of models that
adopted a general equilibrium, benefit — cost apgngBayoumi, 1994 and Melitz,
1995). The Bayoumi (1995) model shows that thescosforming a currency union
are also a function of the degree of asymmetripénshocks, and the share of these
goods in each country’s domestic production. Howeg®en the same structure of
the underlying disturbances, a country will praéeform a currency union with
countries whose goods it uses in greater amouttitsrrthan less (Bayoumi: 1995:
551). Therefore, what is critical is whether thesantries are subject to different

shocks.

Accordingly, the model employs the techniques efdbneral equilibrium approach
where goods in each region are differentiated. cFwéce of a currency union depends
on the size of the underlying disturbances, theetation between these disturbances,
the costs of transactions across countries, fawtdnility and interrelationships

between demand for different goods (Bayoumi: 1%3%,).

® See Ishiyama (1975) for a critical literature syrof the first approach.



Similarly, Melitz (1995) showed that the cost toauntry of joining a monetary union
and giving up the use of nominal exchange ratbarpresence of sticky wages is
dependent on the trade weighted covariance ofibguiin real exchange rate with its
partners. If the covariance is high, then a changlee nominal exchange rate can be
used to alter the real exchange rate and henaotef giving up the nominal
exchange rate is accordingly high. The model shbasthe more asymmetric the
shocks experienced by a country wishing to joimigency union, the higher the
covariance of that country’s relative prices wal Wwith the other countries (Melitz:
1995: 284). Accordingly, the costs and benefita afonetary union for any country

depend on the extent of the union and the degreperiness.

Given this brief theoretical background, the analys this paper focuses more on the
work done by Bayoumi (1994). In the next sectionleak at the empirical evidence

that followed this approach.

2.2 Empirical Evidence

The main objective of this paper as mentioned feeifoto investigate the feasibility
of the SADC-wide monetary union. The criteria tofbkowed will be to examine
whether CMA countries experience asymmetrical sh@gid how they respond to
such shcoks.

Investigative work on the theory of OCA can be déd into international and
African studies. International studies cover Eurdyperth and South America and
East Asia, while African studies are for researcmknn Sub-Saharan Africa, i.e.,
CFA and CMA.

Bayoumi (1992) investigated the effect of the Ee@pexchange rate mechanism
(ERM) on the macroeconomic performance of its marabantries. The procedure
applied was to identify aggregate supply and denséiodks and analyse policy
response to such disturbances. The aim here wamsrtpare the behaviour of the
ERM and non-ERM economies before (1971 to 1979)adieat (1982 to 1990) its
inception (Bayoumi: 1992:340). Vector auto regressi(VAR) of the change in the
logarithm of real output and the GDP deflator, ploastant, were estimated for each

country in both periods.



The results showed that ERM has had little effecthe nature of the shocks hitting
the economies. However, the response of membetrgesito these shocks was found
to be significant, while making them more elongaded more similar at the same
time (Bayoumi: 1992:354).

Following a similar approach Bayoumi and Eichengré994) considered the
incidence of supply and demand shocks in Westerogey East Asia and the
Americas. The aim was to identify countries exp@eirg similar economic
disturbances and hence satisfy one of the condifi@nforming an OCA.

Their findings suggested three regional groupiragsng similar underlying
disturbances: a Northern European bloc (AustridgiBm, Denmark, France,
Germany, the Netherlands, and possibly Switzerlaamtjortheast Asian bloc (Japan,
Korea, and Taiwan): and a Southeast Asian bloc §HGng, Indonesia, Malaysia,

Singapore, and possibly Thailand) (Bayuomi and &igineen: 1994:33).

Given this international body of evidence, we exathe empirical work done on
African countries. Most of the research here cotreégs on regional groupings like
the Communauté financiére de I'Afriqgue (CFA), then@®non Monetary Area of
Southern Africa (CMA) and Sub-Saharan Africa (SSH)e bulk of these studies
examine the economic performance of member cowsritielved? The findings

here have suggested that a closer economic coapeveds feasible in East and West
Africa. On the other hand, prospects for economtegration in countries of SSA
were found to be minimal. The recent empirical wornkthe African continent
explores the implications of macroeconomic shocksimion membersThis area of
research is relevant for the work at hand. Accajiginve review this line of

empirical evidence in the next paragraphs.

Bayoumi and Ostri (1996) have examined macroeconshmcks and trade-flows
within SSA. The main objective of their paper wastudy the possibilities for closer
regional monetary arrangement in this region inftthere. The approach followed
was to examine the nature of the underlying regdwudisturbances. The approach

followed involved both a preliminary statisticaltdanalysis and a simplified time

® See Elbadawi (1996), Devarajan (1988) and Guillaneo al (1987).



series growth model. The data on growth and imffatiollected for the study covered
the period 1964 to 1993 (Bayoumi, T and Ostri, 89@: 418).

The authors have found no similarity of output dsofor both the CFA and SADC
regions. These results have been attributed to quaaity of data and different

political conditions across countries (Bayoumi,nd@stri, D: 1996: 430).

In another study, Holden (2003) investigates hasvtthding relationships,
synchronisation of business cycle and the existehesymmetric shocks in the
SADC region are related. The approach was baséleoview that countries that
trade together are likely to experience similariess cycle fluctuations (Baxter, M.
and Kouparistsas, M: 2003:67A VAR model of output growths of two groups of
SADC countries — South African Customs Union (SAGdY rest of SADC
members excluding Tanzania and Angola — was esin@tolden, M: 2003: 20)..
The results have shown that SADC countries traste between themselves some
were however trading more with each other than tiérest of the world. However,
the analyses of output shocks for SADC were fouanoet symmetrical (Holden, M:
2003: 25).

Buigut, S and Valev, N (2006) have applied a VARdeldo investigate the
possibility of forming currency unions in EastemdeSouthern Africa. Both real GDP
growth and implicit GDP deflator were used to measihanges in output and prices,
respectively. The sample period covered was frorl 16 2002 (Buigut, S and
Valev, N: 2006: 8). The demand and supply shogkggenced by these economies
have been examined in terms of their similarity esgponses to such shocks. The
authors found that for most countries the shock®wmall and less correlated.
However, their findings suggested possibility oparding the CMA, East Africa
Community and other island economies (Buigut, S\éalév, N: 2006: 13).

In general, the literature review has provided miresults about the nature of shocks.
Given the above literature review, the next sectimvides the methodological

approach to be followed.

" See Buigut and Valev (2006), and Bayoumi and Q%996)



3. RESEARCH METHODOL OGY

The purpose of this paper is to establish whetidACan be used as a pure
representation of OCA and as such provide a stbasgs for future monetary
integration within the region. The paper analy$essimilarity of shocks within the
CMA and responses to such disturbances. The asalyiemploy vector auto
regression (VAR) approach to determine the natfighocks hitting CMA countrie®.

The VAR method provides a new macroeconomic framkwbsystematically
capturing the rich dynamics in multiple time ser{®sck, J.H and Watson, M.W.:
101:2001). Much of the contribution in the devel@mhof VARS can be attributed to
Sims (1980), who argued that the method providasharent and credible approach
to data description, forecasting, structural infieeeand policy analysis. The idea is
that in macroeconomic systems many variables ketylio be interdependent —
rendering exogeneity of variables rare. In thisanse, the use of standard ordinary
least square estimation or large macroeconomic taoaay prove to be ineffective
due to the difficulty of differentiating betweenroelation and causation
(identification problem) in the system of equationde estimated (Fedderke, J:
2000:212). However, there has been a lot of deddadet the power of VAR in
addressing these four macroeconomic tasks. Critts that, a VAR model is a-
theoretic (uses less prior information), may nosbitable for policy analysis because
of the emphasis on forecasting and may be extreofelifenged by choice of the
appropriate lag length (Gujarati: 853:2003). Howesgech analysis falls outside the
focus of this paper and as such would not be dészlisAccordingly, in the next
paragraphs, the paper will describe the methododddAR as it is applied for the
purposes of the present analysis.

A VAR is ann-equationn-variable linear model in which each variable isum
explained by its own lagged values, plus curredt@ast values of the remainingl
variables (Stock, J.H and Watson, M.W.: 101:208dl)variables in the system are
assumed to be endogenous and the number of ldgteisnined by applying either
the Akaike (AIC) or Bayes information criterion (B). The model that provides the

8 The approach is based on the work of Bayoumi (1992



lowest value for each criterion is normally cho$amthe analysis. These criteria are
important in avoiding multicollinearity and specdiion of errors and thus render the
error termdJIN (O, 02) (Gujarati, D: 849:2003). Therefore, a generahfaf a VAR

system can be denoted as follows,

Zy =AZeg +.  F ALk T L4

where;
Z:is ann x 1 vector of dependent variables-Aumber of equations,
A is ann x n matrix of coefficients for each la§),

L4 is ann x 1 vector of error terms in the system.

The system is effectively in reduced form and isally interpreted using the moving
average representation which allows applicatioshafcks to the system and thus, be
able to trace out the response of the system sethieocks (William, M: 73: 2000).
An examination of impulse response functions uguatlicates the impact of such
shocks. The impulse response function traces eutgction of current and future
values of each of the variables to a one-unit emedn one of the disturbances. The
assumption is that the disturbance would reveitstmean value in the next period(s)
and that all other errors are held constant (Stdé¢kand Watson, M.W.: 106:2001).

The VAR approach is superior because other appesaotnflate the effects of
changes in the nature of shocks affecting an ecgraord changes in reaction to such
shocks (Bayoumi, T: 331:1992)Thus, an application of VAR aims to overcome this
shortcoming by making a distinction between theaulythg shocks and responses to
these shocks. This characterisation allows foatiaysis of the symmetry of shocks
and policy coordination in response to such sh@Bkyoumi, T: 331:1992).
Accordingly, the method of analysis to be follovsseks to identify the nature of
shocks hitting these economies, the flexibilityease of response to such shocks,

their policy implications and interaction.

° Buigut, S and Valev, N (2006) also note that gelieed purchasing power parity model fails to
distinguish disturbances from responses.



Ideally, at this point it is important to providebeef theoretical background on VAR.
In the multivariate models the approach is to tesath variable symmetrically. Thus,
in the case of a two variable system, the technigqueld be to let the time path gf
be affected by the current and past realisatiozssafquence and let the time path of
z sequence be affected by current and past valugsefiuencé’ Thus, given the

following system of equations;

Ve = Dio— by + Ciayea + Ciozer + Ly (1)
Z = boo— bpayt + Cotyr1 + Coozen + Ly 2)

where it is assumed thgiandz are stationary/{; and /4 are white noise residuals

with standard deviations @, ando;, respectively, andi;and/}; are uncorrelated.

The two equations represent a first-order VAR wlith longest lag being equal to
unity. The structure of the system blends togethfeedback effect becaugeandz
are allowed to affect each other. Furthermoretehms/{;and{,are pure

innovations (or shocks) i andz, respectively.

Equation (1) and (2) are not in reduced form beegusas a simultaneous effect pn
andz has a simultaneous effect ynTransforming the system into a usable format
requires employment of matrix algebra. Thus, in paot form the system becomes;

Bx.=lo+ X1+ 4 (3)

where;

1% For the purposes of our analysiswill represents real GDP growth rate ap@P! inflation.



Equation (3) represents a VAR in primitive form. Bwiltiplying by B* gives the

vector auto regressive (VAR) model in standard févettor moving-average);

X=Ao+ AXe1t &
where;
Ao= By, A= B'i; and 6= B[4
For notational purposes, denotiagas elementof vectorA; a; as the element in
row i and column of the matrixA;; andé&; be element of vectorg, (3) can be re-

written in the following form;

Vi = @10+ QY1 + Q121 T €y (4a)

Zi = ayo + aziyr1 + Az t €y (4b)

Note that the error terms compose of two shotksand (4. Given thaig = B* 7,

the error terms are computed as follows;

en = (Lt — biolh) 1 (1- o) (5)
€t = (Lht— 1R 1 (1 — Robey) (6)

Because&i;and/}; are white-noise processes, then tlande, have zero means,
constant variances, and are individually seriafigarrelated. In addition, the

covariance of the two terms is:

E eex= E[( G — b2l (The— boalZn)] 1 (1- bioboy)? (7)
= -thd’y + b120%) | (1- biobyi)?

Generally, (7) will not be equal to zero so that tivo shocks will be correlated.

Given, that all variance and covariance are tinvadilant, the variance-covariance

matrix can be written as;

5o g% o, @)
g, 0%



Var (&) = ¢ andaiz = 1 = Cov(ay, ex).

Accordingly, estimation would require applying &S procedure to equation (4a)
and (4b), respectively with estimates being presuoomsistent and asymptotically
efficient. However, the results of the OLS estimatonly provide estimates less than
the number required by the primitive system — @qudtl) and (2). This is a problem
of identification. The primitive system containg fgarameters and VAR estimation
yields only nine parameters. Therefore, it beconszessary to impose certain
restrictions on the primitive system for identificen. The process is normally guided
by economic theory and the choice of the type abdgposition that best suite the
problem at hand!

In the present case the appropriate approach vi@utte Blanchard and Quah
decomposition. Blanchard and Quah (1989) have shbatrthe restrictions in the
VAR can be implemented in the form of long-run resibns on the effect of the
variables, and this allows them to be derived ftbenlong-run behaviour in a well-
established theoretical framework. Bayoumi and &ngjteen (1993) have applied this
technique to recover structural demand and sugygks from a bivariate model

output ad inflation. Accordingly, the present as@)follows this approach.

The familiar aggregate demand and supply modebbaa developed to
conceptualise the effects of demand and supplykshae the important
macroeconomic variablééBasically, the framework assumes that positive atein
shocks will create a short-term rise in outputioieed by a gradual return to the
initial level, and a permanent rise in prices. @& dther hand, supply shocks, would
raise output permanently, with positive supply #sdowering prices (the opposite of
positive demand shocks). However, in terms of Sautt\frican countries, some of
these assumptions may not hold. For instance, gghoicks might be temporary and

lower the level of output. These are basically elniby bad weather conditions —

™ The most popular being the Choleski Decomposiiot recently, the Blanchard and Quah has
become the standard procedure in identifying déffétypes of shocks in time series macroeconomic
models.

2 Textbook descriptions of this model include Dorsttuand Fisher (1986, chap.11), and Hall and
Taylor (1988, chaps, 4 and 5).



droughts and floods — and external shocks to timestef trade in the region. Thus,
one could expect the negative supply shock to lamgput and lead to a permanent
rise in prices? Accordingly, the analysis has been modified tolesepthese

expectations.

Therefore, given the above bases of temporary gugbucks, the following

restriction would be warranted on (3);

Zblzizo; i=1,....00 (9)

This is only one of the few restrictions requiréd.shown above estimating (4a) and
(4b) yields nine parameters, the residuals fronMAR, e, can be transformed into

demand and supply shocks. Given, that;

&= B[}

it becomes obvious that four restrictions are neagsin order to exactly define
matrix B. Two of these restrictions would be simple norsation — the variance of
the shocks/4{iand/}; are set equal to unity. The third restriction corfiem
assuming that the demand and supply shocks aregomial (Bayoumi and
Eichengreen, 1992). These three restrictions defiaiix G such that;

GG'=)

where}’ is defined as above.

The final restriction is presented by (9) aboveichlassumes that supply shocks have
temporary effect on output. Accordingly, the mat@xwvill be uniquely defined and

hence, the demand and supply shocks can be i@éehtifi

The above description leads us to the main disonssi how VAR analysis applies

the vector moving-average (VMA) representationxaraining the interrelationships

13 Most of the studies fail to make this distinctiamd rely on positive supply shocks like technology
that may be overshadowed by the conditions merdiaheve.



among the variables. In this paper, this is showaduation (3), where the variables
y:andz are expressed in terms of the current and pasevaitithe two shocksi,

and /7. For instance, writing (4a) and (4b) in matrixrfor

MR e

Then, letyy, andy;, be the mean values ofif and {z}, respectively. Reiterating

backwards, a following form is envisaged;

[yt}{uy} 1 W{an au] {1 —blz} [Dyt} (10)
z, u, 1-b,b,, =] ay a,, -b, 1) 10,4

Next, the square matrigwith elementsg can be defined such that;

SR

By lettingp = [py pz]' the moving-average representation of (10), becpmes
e u+ Y gl
i=0

This moving-average representation is the prinaigaice important for examining
the interaction between the sengandz. In generating the effects af,and Z;on

the time path of the serigsandz the coefficients ofgare used. The four elements of
#(0) are impact multipliers. For example, the coeffitigy, (0) represents the
instantaneous impact of a one-unit changéiirony;. Accordingly, the elements
@1(1) and@ (1) indicate the one-period responses of unit chamges —1and L -1
ony; respectively. Taking one period ahead meansghéit) and @ (1) will

represent the effects of unit changegjrand [7; ony; +1.



The four sets of coefficientgi(i), @2(i), @i(i)) and@y(i) are called the impulse
response functions. A plot of the impulse respdusetions provides a visual
representation of the behaviour of thandz sequence in response to the various
shocks. Furthermore, other different types of nel@tionships across the series can
be inferred from the values of the impulse respdusetions. As mentioned above
this include, identifying the nature of shocksihgtcountries under review, the
flexibility or ease of response to such shocks withese countries, their policy
implications and interaction. Thus, an examinatbthe impulse response functions
will form an important contribution in the applicat of VAR analysis. Given, a brief
review of VAR, the next paragraph provides a shersion of the approach to be
followed in this paper.

Given the above discussion, the VAR model usedi@manalysis is presented as

follows,

Vi=Yeptzapt &

Z=Yiptzpt &

where the choice of lag®(will be determined using the AIC and BIC critarias
well as the likelihood ratio tests. The residuatsexpected to represent the
underlying real output and price disturbances. Thxamining the correlation of
residuals will indicate the nature of the underdyshocks while their standard
deviations will determine the size. The correlatddmmpulse response functions on

the other hand will provide the extent of policyaalination.

3.1 Data and Estimation issues.

The statistical software to be employed is Regoes8inalysis for Time Series
(RATS), which allows for estimation of large timeres models like VAR and
generation of impulse response functions. The VAR@ach has applied data on CPI
inflation and real GDP growth for all countries enénalysis. The data covers the
period 1970 to 2000. The data sources include IN¥sId Economic Outlook
various issues, World Bank’s World Development ¢tadibrs and African

Development Bank’s selected African countries’istass.



Before presenting the results it is important whhight a few measurement issues
important for the analyses. The data on most of/#ti@bles used for estimation had
pronounced structural breaks. In the present aisalys data on GDP growth and CPI
has been transformed in other to render it statjoria fact, this is one of the
important requirements in the application of tharilhard and Quah (1989)
methodology in assessing demand and supply shAcksrdingly, necessary steps
have been taken to transform the data appropriatedytest for the stationarity of the
data series under examination. The data were transfl by taking the log of the first
difference of both GDP growth and CPI inflationerathe standard Dickey Fuller

unit root tests were applied to test for statioyasf the data. The transformed series
were found to be more significantly stationary. Tég length for each series has been
determined by the use of the likelihood ratio (lt&9t. The Akaike Information
Criterion (AIC) and the Schwarz-Bayes Informatiorit€ion (SBC) were applied to
reinforce the LR test results. The majority of thsults supported a one lag
autoregressive model. Thus, given an outline ohtleéhodological approach of
assessing the nature of shocks in the CMA, the sextion presents the results of our

analysis.

4. EMPIRICAL RESULTS.

As mentioned above the procedure to be followdzhsed on the Blanchard and Quah
decomposition, whereby the estimated vector autessg/e representation of the
series is inverted and expressed as a moving aenagel. This allows for the
analysis of the impact of current and past distocka (demand and supply) on the
underlying series. Accordingly, given that the sfammed series is stationary, the
following two variable VAR models have been estiesbtor each country for the

specified sample period;

Ayt = yt—p + Zl—p +£tl
AZ[ = yt—p + Zl—p +812
where,p = 1, & and&,, are regression residuals representing demandupply

shocks, respectively.

Re-specifying the model as moving average givesdit@wing;



Ay, =&y FEx

Az = En TEx

where, the underlying restriction is thatis equal to zerd® This assumption implies
that supply shocks do not have any long run efieaabutput. These restrictions are
different from demand and supply restrictions urttierneo-classical theory of
equilibrium aggregate demand and aggregate sulpptiiat model demand shocks
are expected to have a temporary effect on outpdibgpermanent effect on prices.
Supply shocks on the other hand are consideredve & permanent effect on output
and lower prices temporarily (Dornbusch, R and &isB: 1986:339). However, in
Sub-Saharan Southern African countries, the typshacks hitting these economies
are quite different. For instance the typical symtiocks in the form of internal
political instability, droughts and floods may havémporary effect on output — a
negative impact on production — and raise pricesnpaently. At the same time,
demand shocks in the form of fiscal spending maseleaminimal positive effect on
output and raise prices at the same time. The sdbiipact of demand shocks can
be described by the fact that institutional ecomostiuctures (i.e., labour, money and
goods markets) are not well developed to allowtliertransmission mechanisms to
function appropriately. We have incorporated treessumptions in the estimation
proceduré? Accordingly, to identify the supply and demand i) the structural
autoregressions of the form outlined above welienastd for each CMA country.

We ran regression models of the logs of the fiiff¢ience of GDP and inflation
(CPI) on the first lag of both series. The resaftthe various analyses are presented

below.

4.1 Asymmetry of Shocks

The discussion about the effectiveness of a fix@th@nge rate regime centres on the
symmetry and the increase in the contemporaneaouslation of shocks across
countries. This implies that countries within areacy union will be subjected to

symmetric shocks and at the same time, there shieuéth increased interrelationship

!4 Note that the variablesy, andAz stands for the log of the first difference statipnseries of output
(GDP) and the log of the first difference-stationseries of inflation (CPI), respectively.



between members. To assess this behaviour, ciorefattrices of demand and
supply shocks from the estimated model were caledland the results are presented
in Tables 4.1a and 4.1b below.

Table 4.1&Correlations of contemporaneous Supply Shocks.

Lesotho Namibia South-Africave&iland

Lesotho 1.00

Namibia -0.02 1.00

South Africa 0.38 0.16 1.00
Swaziland 0.25 -0.54 0.07 .001

Table 4.1a shows the correlation matrix of supplycks. The majority of the
correlations are positive even though they are l@wy An analysis of the
significance of the relationships showed the refeghip between Lesotho and South
Africa’s supply shocks was positive and highly sfigant.'® On the other hand, the
relationship between Swaziland and Namibia wasgtyonegative, indicating non-
similarities of supply shocks between the two cdast In general the relationship
between South Africa and all members were positilele that between the smaller
members were negative. This indicates that theedegi similarities in the nature of

supply shocks hitting these economies exists boubtisery strong.

Table 4.1Correlations of contemporaneous Demand Shocks.

Lesotho Namibia South-AfriGwaziland

Lesotho 1.00

Namibia 0.31 1.00
South-Africa 0.11 0.51 1.00
Swaziland 0.07 0.09 -0.02 .001

!5 See the methodology section above.
6 STATA was used to calculate the various levelsighificance were computed. These are based on
the measure of association between two varialiethis case the significant level is 1 percent.



Table 4.1b presents the correlation matrix of dedr&lrocks. The majority of demand
shocks in the CMA are positive, with the exceptidrswaziland-South Africa
relationship, which is negative. Two-thirds of tterelations are significant at 10
percent and 1 percent, respectively. That is, #sotho-Namibia and South Africa-
Namibia combinations were found to be strongly pesiwhen compared to the
group. These results indicate that there is siitylaf demand shocks betwedmr

three members of CMA, namely, Lesotho, Namibia &adth Africa. The
relationshipbetween Swaziland and the other smaller membest istrongly

positive and less significant. The Swaziland-SdAiftiica relationship was found to be
less significant as well.

In general, the analyses suggest that the CMA aakento the similarity in nature
shocks for the entire group. In fact, the CMA hastdéred similarity of shocks for
three member countries, namely, South Africa, Llesaind Namibia. Geographical
proximity could be responsible for these resulid paolitical ties. However, the results

put some doubt on the importance of CMA in makimg $hocks more similar.

4.2 The Size of the Shocks.

The size of the underlying shocks is importantiimper functioning of monetary
policy in any exchange rate regime. Larger distacea may be disruptive and as
such undermine the credibility of policy instrumebeing applied. On the other hand,
the less disruptive disturbances lower the respohtiee economy, thus leading to the
permanent fixation of the exchange rate and lossafetary autonomy. The size of
the disturbances has been calculated by usingdhdard deviation of the residuals
from the estimated equations. These results asepted in table 4.2a below.

The table shows that the CMA countries have expeeéd smaller demand shocks.
South Africa experienced the lowest demand shotkerentire group while
Swaziland has the largest. This result impliesdrmgintries experience different

sized demand shocks.



Table 4.2a. The Size of the Underlying Disturbances

Country Demand Stwoc Supply Shocks
Lesotho 0.30 104
Namibia 0.25 4.69

South Africa 0.17 2.81
Swaziland 0.59 5.66
Average 0.33 5.89
Difference CMA 0.42 7.49

Notes 1. The difference is calculated by subtrgdiie highest from the lowest value in each
group.

On the supply side, relatively a similar picture ¢e found. The size of supply
shocks for South Africa is the lowest within thegp. Lesotho showed the largest
supply disturbances followed by Swaziland. Agdie, tesults show that the sizes of
supply shocks differ across member countries.

The overall results show that supply shocks arkdrighan demand shocks on
average and in terms of the difference betweemhitjteest and lowest shocks.
Furthermore, the South Africa experiences smahecks within the group followed
by Namibia. Accordingly, the analysis reveals i@ arrangement has not managed

to reduce the size of the shocks hitting these @oigs.

4.3 The Analysis of Policy Co-ordination.

As mentioned above, a fixed exchange rate regingensonetary union has the effect
of making the responses to shocks for participaticmnomies to become more
similar. The impulse response functions are uswdylied to assess the respond of
output and inflation to supply and demand shdék& examine the coordination
aspect of responses, we compute correlation matoicenpulse response functions of
output and inflation with respect to the shockse Tdibles below present the results of

this analysis.

" For reasons of brevity we do not present the tesuimpulse functions analysis here.



Table 4.3a Impulse Response Functions of Output.

Supply Shock Responses
Lesotho Namibia Southiédr Swaziland

Lesotho 1.00

Namibia 0.85 1.00

South-Africa 0.69 0.93 1.00
Swaziland 0.91 0.99 0.891.00

Table 4.3a shows the response of output to supylgks. This shows high levels
correlation, which imply policy co-ordination acsoe CMA countries.

Table 4.3b Impulse Response Functions of Output.

Demand Shock Response

Lesotho Namibia Southigéd Swaziland

Lesotho 1.00

Namibia -0.91 1.00
South-Africa -0.47 0.67 1.00
Swaziland 0.90 -0.99 -0.721.00

Table 4.3b shows the response of output to demiamcks. The majority of

correlation coefficients are negative. This findiagn contrast to expectations, given
the manner in which monetary policy is contactethia region. Furthermore, the
smaller members, Lesotho and Namibia are negato@telated with the anchor -
South Africa. The overall picture is that policyspenses to demand shocks on output

in the CMA are not similar.

Table 4.3c Impulse Response Function for Inflation.

Supply Shock Responses

Lesotho Namibia SeAfhica Swaziland
Lesotho 1.00
Namibia 0.95 1.00
South-Africa 0.47 0.53 1.00
Swaziland 0.26 0.19 -0.711.00




Table 4.3c shows the response of inflation to supphbcks. The results show a
positive relationship between South Africa andrit of the group. The only
difference is with Swaziland where the correlatioefficient is lower and negative.
In general, the results suggest a lower level i€p@o-ordination in response to

supply shocks.

Table 4.3d Impulse Response Function for Inflation.

Demand Shock Responses
Lesotho Namibia South-A&i Swaziland

Lesotho 1.00

Namibia 0.99 1.00

South-Africa  0.99 0.99 1.00
Swaziland -0.89 -0.89 -0.92 1.00

The responses of inflation to demand shocks repantéable 4.3d are highly
correlated. Given all the other impulse respones.one provides good indications
about the extent of policy co-ordination. The intationship between Lesotho,
Namibia and South Africa are highly correlated. @iféerence is with Swaziland,
which is negatively correlated with the rest of gneup. Both these results are quite
interesting. In the first instance high correlati@tween CMA members imply that
there is strong case for policy co-ordination. $ecthe reversed relationship from
Swaziland provides a strong evidence of monetaligypautonomy exercised by this

country’®
5. SUMMARY AND CONCLUSIONS.

The main objectives of this study were to expltee ability of CMA to make the
shocks hitting these economies to become more synecraed at the same time bring
about co-ordinated policy responses. Answers teetlkey areas of concern would
provide an indication about the CMA's role as a etany union, the possibility of its

expansion and spur policy debates.

'8 The rand no longer circulates as currency in Siaadi



Accordingly, the results on the asymmetry of shdwkge shown similarity of shocks
for Lesotho, Namibia and South Africa (LNS)However, a further analysis has
established that the size of shocks in the CMAedsif The smaller members of the
group experience large shocks when compared tartbleor — South Africa. The

findings also suggest that policy coordination osysts for LNS group.

The conclusion is that, the CMA does not operate fadl monetary union but
arrangement has managed group together countaesstperience similar shocks, of
small size and hence make policy co-ordination iptessHence, the effect of this was
to reduce the impact of these shocks and fostbilistefor members.

For future research one should also focus on esitity the reasons for Swaziland’s

has fallen out from the analysis.

9 One might want to name this group, the CMA trio!
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