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ABSTRACT 

The Association of African Central Bank Governors, in 2003, announced that it 

would work for a single currency and common central bank by 2021. Many 

regional trading blocs and economic communities in Africa including SADC and 

EAC are working towards this grand objective. As advocated by the optimal 

currency area (OCA) theory, lower transaction costs, stable prices, efficient 

resource allocation and improved access to goods, labour and financial markets 

are some of the benefits accrued from monetary unions. Relinquishing monetary 

and exchange rate policies are cited as the main costs of joining a monetary 

union. Forming a monetary union is a serious endeavour by any stretch of 

imagination that needs serious and deliberate consideration. It could have a 

devastating impact on the continent and may even worsen the socio-economic 

conditions of the people if it is not based on sound economics, therefore, serious 

consideration ought to be given to such a decision. In light of this problem 

statement, the primary objective of this study was formulated to analyse the 

feasibility of a monetary union in two African economic regions, namely SADC 

and EAC, in the envisaged time frame.   

Literature on feasibility of monetary unions is dominated by the OCA theory and 

setting certain crucial macroeconomic convergence criteria (MECC). The study 

employed two separate but complimentary methodologies to realise its 

objectives. Descriptive statistics such as the mean, standard deviation, skewness 

and kurtosis were utilised in assessing the feasibility of a monetary union in the 

two economic regions with regard to the MECC. Various analysis such as 

descriptive statistics, correlation analysis, Granger causality test, Johansen 

cointegration test and panel cointegration test were computed in assessing the 

feasibility of a monetary union in respect of OCA. 

The MECC analysis included inflation rate, budget deficit, government debt as a 

percentage of GDP, total reserves cover and GDP growth. Of the 14 countries in 

the SADC region, only eight countries were able to meet the inflation rate 

criterion, six countries the budget deficit, 10 countries the government debt, only 
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one country foreign reserve requirement and none of the countries achieved the 

GDP growth rate criterion during the assessment period (year 2015). In the EAC 

region, out of five countries, only one country achieved the inflation rate criterion, 

while three countries the budget deficit criterion during the assessment year. All 

five members achieved the government debt requirement. However, none of the 

countries in the EAC region could achieve the foreign reserve requirement nor 

attain the required economic growth. Briefly, the analysis of the five 

macroeconomic variables of both economic regions suggests that member 

countries have serious challenges in meeting the macroeconomic convergence 

criteria. Furthermore, the analysis indicates that member countries are not at par 

with each other with regard to macroeconomic convergence criteria. This issue 

was more prevalent in the SADC region than the EAC region. Therefore, the 

study, based on the MECC, concludes that the said monetary union in both 

SADC and EAC is not feasible, at least in the envisaged timeframe.  

In accordance with OCA theory, degree of openness of the economies, 

synchronisation of business cycles and the generalised purchasing power parity 

(GPPP) were analysed for the two economic regions. In terms of trade openness, 

there is clear indication that, generally, most of the SADC countries are open to 

external trade, meeting the requirement of the OCA theory in this regard. This 

may mean that they stand to benefit from adopting a common currency in as far 

as trade openness is concerned. While the countries in the EAC region have 

shown some progress in opening up their economies somewhat in the last 30 

years, none of them has attained the required criterion. The evidence from this 

analysis suggests that the countries in the EAC region may not stand to benefit 

from adopting a common currency. The results of correlation analysis and 

Granger causality test indicate that both economic regions lack business cycle 

synchronisation, therefore, do not constitute monetary areas.  

On the positive side, the analysis of the GPPP indicates that GPPP holds in two 

economic regions. Trace statistic and Max-Eigen statistic confirm that there is at 

least one cointegrating equation indicating long-run association of real exchange 

rates in the SADC region. The presence of cointegrating vector(s) is supportive of 
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an OCA and can be interpreted as similarities of fundamental macroeconomic 

factors that derive real exchange rate in the region. The result also suggests the 

countries share similar real disturbance in as far as real exchange rate is 

concerned. This means the bilateral real exchange rate in the SADC and EAC 

region share a common stochastic trend in the long run. This evidence suggests 

that the two economic regions constitute an OCA. This finding also was 

supported by Pedroni’s panel cointegration test.  

The overall weight of evidence based on the MECC and OCA theory suggests 

that the proposed monetary unions in the SADC and EAC are not feasible in the 

envisaged timeframe. By establishing the feasibility of monetary union in the two 

economic regions, the study attempts to make modest contribution to the debate 

on possible economic and monetary union in Africa and particularly in those two 

African economic regions. Furthermore, the study seeks to assist and advise 

policy makers in their decisions - decisions that will affect millions of people 

across the continent. Among other things, the two economic regions need to 

increase macroeconomic coordination with regard to fiscal, monetary, trade and 

exchange rate policies is crucial in converging and smoothing asymmetries 

ahead of possible full-fledged monetary union in the future. 

Keywords: monetary union, single currency, optimum currency areas, OCA, 

macroeconomic convergence criteria, MECC, GPPP, SADC, EAC. 
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OPSOMMING 

In 2003 het die Vereniging van Presidente van Sentrale Banke in Afrika 

aangekondig dat dit beoog om teen 2021 ’n eenvormige geldeenheid en ’n 

enkele sentrale bank te vestig. Baie streekshandelsblokke en ekonomiese 

gemeenskappe in Afrika, insluitend die Suider-Afrikaanse 

Ontwikkelingsgemeenskap (SADC) en die Oos-Afrika-gemeenskap (EAC), is 

besig om hierdie hoofoogmerk na te jaag. Volgens die teorie van optimale 

geldeenheid-gebiede (OCA’s), is laer transaksiekostes, stabiele pryse, 

doeltreffende hulpbrontoewysing en verbeterde toegang tot goedere, arbeid en 

finansiële markte slegs enkele van die voordele wat monetêre unies inhou. In 

teenstelling met die voordele, behels die hoofkostes verbonde aan monetêre 

unies die opgee van monetêre- en wisselkoersbeleide. Hoe dit ook al sy, die 

vorming van ’n monetêre unie is ’n baie ernstige onderneming, wat deeglik en 

doelbewus oorweeg moet word. Dit kan ’n verwoestende impak op die vasteland 

hê, en kan selfs die sosio-ekonomiese omstandighede vererger, indien dit nie op 

gesonde ekonomiese beginsels gegrond is nie. Só ’n besluit noodsaak dus 

ernstige oorweging. Die primêre doelwit van hierdie studie is aan die hand van 

hierdie probleemstelling geformuleer, naamlik, om die haalbaarheid te ontleed 

van die vestiging van ’n monetêre unie in twee ekonomiese streke in Afrika, die 

SADC en EAC, binne die beoogde tydraamwerk. 

Die literatuur oor die haalbaarheid van monetêre unies word deur die OCA-teorie 

en die bepaling van belangrike kriteria vir makro-ekonomiese samesmelting 

(MECC) oorheers. Hierdie studie het twee afsonderlike, tog komplimentêre, 

metodologieë aangewend om die vasgestelde doelwitte te bereik. Beskrywende 

statistiek – soos die gemiddeld, die standaardafwyking, skeefheid en kurtose – is 

gebruik om die haalbaarheid van ’n monetêre unie in die twee ekonomiese 

streke, met betrekking tot die MECC, te assesseer. Verskeie ander ontledings 

ander ontledings, soos beskrywende statistiek, korrelasie-ontledings, Granger-

oorsaaklikheidstoetse,Johansen-koïntegrasietoetse en paneelkoïntegrasietoetse,  

is uitgevoer om die haalbaarheid van ’n monetêre unie met betrekking tot die 

OCA te beraam.  
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Die MECC-ontleding het inflasiekoerse, begrotingstekorte, regeringskuld as ’n 

persentasie van BBP, totale reserwedekking, en BBP-groei in ag geneem. Uit die 

14 lande in die SADC-streek,  kon slegs agt lande die maatstaf vir inflasiekoerse 

bevredig, ses lande kon die maatstaf vir begrotingstekorte bevredig, 10 lande die 

maatstaf vir regeringskuld, en slegs een land kon die vereiste vir buitelandse 

reserwes bevredig. Nie een van die lande het die maatstaf vir die BBP-groeikoers 

tydens die assesseringsperiode (2015) bevredig nie. In die EAC-streek, 

bestaande uit vyf lande, het slegs een land die maatstaf vir inflasiekoerse tydens 

die assesseringsjaar bevredig, terwyl drie lande die maatstaf vir 

begrotingstekorte bevredig het. Al vyf lande het die maatstaf vir regeringskuld 

bevredig, maar nie een van die lande in die EAC-streek kon egter aan die 

vereiste vir buitelandse reserwes óf ekonomiese groei voldoen nie. Kortom toon 

die ontleding van die vyf makro-ekonomiese veranderlikes vir beide streke dat 

lidlande ernstige uitdagings in die bevrediging van die maatstawwe vir makro-

ekonomiese samesmelting ervaar. Verder toon die ontleding dat lidlande nie op 

gelyke voet staan met betrekking tot die maatstawwe vir makro-ekonomiese 

samesmelting nie. Hierdie kwessie was meer opmerklik in die SADC-streek as in 

die EAC-streek. Op grond van die MECC, kom hierdie studie dus tot die 

gevolgtrekking dat ’n monetêre unie in beide die SADC en die EAC nie haalbaar 

is nie, ten minste nie binne die beoogde tydraamwerk nie.  

Ingevolge die OCA-teorie is die oopheid van die ekonomieë, die sinchronisasie 

van sakesiklusse en die algemene koopkragpariteit (GPPP) van die twee streke 

ontleed. Ten opsigte van handelsoopheid is dit duidelik dat die meeste van die 

SADC-lande oor die algemeen oop is tot buitelandse handel, en in dié opsig aan 

die vereiste van die OCA-teorie voldoen. Dit beteken dat hierdie lande, rakende 

handelsoopheid, baat by ’n eenvormige geldeenheid kan vind. Alhoewel die 

lande in die EAC-streek oor die afgelope 30 jaar vordering getoon het ten opsigte 

van die oopheid van hul ekonomieë, het nie een van hierdie lande aan die 

vereiste maatstaf voldoen nie. Dit dui daarop dat lande in die EAC-streek nie 

noodwendig baat by ’n eenvormige geldeenheid sal vind nie. Die uitslae van die 

korrelasie-ontleding en Granger-oorsaaklikheidstoets, dui aan dat daar in beide 
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ekonomiese streke ’n gebrek aan sinchronisasie van sakesiklusse is, en dat die 

streke dus nie monetêre gebiede vorm nie.  

Aan die positiewe kant het GPPP-ontleding aangedui dat GPPP ’n houvas in 

twee ekonomiese streke het. Statistiese ontleding bevestig dat daar ten minste 

een koïntegrasievergelyking is wat op ’n langtermynassosiasie van reële 

wisselkoerse in die SADC-streek dui. Die teenwoordigheid van ’n 

koïntegrasievektor(e), ondersteun ’n OCA, en kan dus vertolk word as 

soortgelyke fundamentele makro-ekonomiese faktore, wat reële wisselkoerse in 

die streek teweegbring. Die uitslag dui ook daarop dat lande soortgelyke reële 

steurings ervaar wat reële wisselkoerse betref. Dit beteken dat die tweesydige 

reële wisselkoers in die SADC- en EAC-streke ’n soortgelyke algemene 

stogastiese neiging op die langtermyn toon. Hierdie bewyse dui daarop dat die 

twee ekonomiese streke ’n OCA vorm. Dié bevinding word ook deur Pedroni se 

paneelkoïntegrasietoets ondersteun.  

Die oorwig van bewyse, na aanleiding van die MECC en OCA-teorie, dui daarop 

dat die voorgestelde monetêre unie in die SADC en EAC nie binne die beoogde 

tydraamwerk haalbaar is nie. Deur die haalbaarheid van ’n monetêre unie in die 

twee ekonomiese streke te bepaal, poog hierdie studie om ’n beskeie bydrae te 

maak tot die debat oor ’n moontlike ekonomiese en monetêre unie in Afrika, en in 

die besonder die twee betrokke ekonomiese streke. Die studie beoog verder om 

beleidvormers te help om besluite te neem – besluite wat miljoene mense oor die 

vasteland heen sal beïnvloed. Die twee ekonomiese streke sal onder meer 

makro-ekonomiese koördinasie met betrekking tot fiskale, monetêre, handels- en 

wisselkoersbeleide moet verhoog, aangesien hierdie beleide ’n deurslaggewende 

rol speel in die samesmelting en afvlakking van ongelykmatighede, met die oog 

op ’n moontlike volwaardige monetêre unie in die toekoms. 

Sleutelwoorde: monetêre unie, eenvormige geldeenheid, optimale geldeenheid-

gebiede, OCA, kriteria vir makro-ekonomiese samesmelting, MECC, GPPP, 

SADC, EAC. 
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CHAPTER 1 

INTRODUCTION AND PROBLEM ORIENTATION 

1.1 INTRODUCTION 

In August 2003, the Association of African Central Bank Governors announced 

that it would work for a single currency and common central bank for Africa by 

2021 (Mboweni, 2003:2; Masson & Pattillo, 2004a:10; Guma, 2007:3). This 

declaration is in line with Article 44 of Abuja Treaty, which calls for the 

harmonisation of economic policies across the African continent. The treaty 

emphasises two important pillars of economic integration across the African 

continent, namely the promotion of intra-Africa trade and the enhancement of 

monetary co-operation (Mboweni, 2003:2).  

Many regional trading blocs and economic communities in Africa are working 

towards this grand objective. For example, the Southern African Development 

Community (SADC) is set to have a monetary union by 2016 and a single 

currency by 2018 (McCarthy, 2008:2; Kowlessur et al., 2013:6). Similarly, the 

East African Community (EAC), having established a customs union (CU) in 2005 

and a common market in 2010, had planned to implement a monetary union, 

which will culminate in a political federation in the future (Buigut & Valev, 2005; 

Sheikh et al., 2013:102). In 2013 the EAC member countries signed a Protocol 

on the establishment of the East African Community Monetary Union which sets 

a framework for the introduction of a single currency and the establishment of the 

East African Central Bank, whose mandate will be price stability, by 2024 

(Drummond et al., 2015:5).  

Other regional blocs such as the Arab Monetary Union (AMA), the Economic 

Community of Central African States (ECCAS), the Common Market for Eastern 

and Southern Africa (COMESA) and the Economic Community of West African 

States (ECOWAS) are also in the process of integrating their economies for this 

purpose through the introduction of monetary unions in their respective regions 

(Masson & Pattillo, 2004a:10).  
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The African Union and indeed, the regional economic communities move towards 

a monetary union, is motivated primarily by the desire to counteract the perceived 

economic and political weaknesses of the continent and the successful launching 

of the euro (Masson & Pattillo, 2004a:10). Similarly, McCarthy (2008:2) is of the 

view that Europe has set the world a commendable example of economic 

integration and is largely seen as a role model in Africa in as far as monetary 

union is concerned. However, the move towards African economic integration 

should not be seen only from this perspective; there is a different historical fact. 

The goal of a single currency has long been a pillar of African unity and a symbol 

of strength since the inception of the Organisation of African Unity (OAU) in 1936 

(Masson & Pattillo 2001a:9).   

Hartzenberg (2011:4-5), reflecting on the records of history, indicates that the 

ambition of African leaders to integrate Africa and to develop the continent 

through import-substitution industrialisation, was a key feature of the immediate 

post-colonial period and provided the rationale for the Lagos Plan of Action 

(LPA). The LPA was an initiative of the OAU, a predecessor to the AU, adopted 

by heads of state in April 1980 and keenly supported by the United Nations 

Economic Commission for Africa (ECA). A decade later in 1991, the Abuja Treaty 

provided strong support for the African integration agenda. This treaty 

emphasised African solidarity, self-reliance and an endogenous development 

strategy, through industrialisation. In line with Article 44 of Abuja Treaty, which 

calls for the harmonisation of economic policies across the African continent, the 

African Union aims, at a macroeconomic level, to accelerate the process of 

economic integration in the continent and enable member countries to play a 

prominent role in the global economy and address its multifaceted socio-

economic problems (Van Der Merwe & Mollentze, 2010:438).   

Macroeconomic interdependence is cited as the rationale of Regional Trade 

Agreements (RTA) across the world (Adom et al., 2010:245). Van Der Merwe and 

Mollentze (2010:419) are of the view that international interdependence has been 

on the rise since the 1970s and has generated spillover effects, also called 

externalities. The authors describe externalities as the benefits and cost that one 
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country or a group of countries derive from the actions of other countries. To 

overcome the effects of externalities and develop their economies, countries 

across the world have been establishing different forms of regional economic 

integration at different degrees and levels promoted and supported by the United 

Nations Economic Commission for Africa (ECA) (Hartzenberg, 2011:5). The 

ultimate goal of regional economic integration is to merge certain or all facets of 

the economic activities. This usually evolves from simple cooperation of mutually 

agreed economic activities amongst member countries to full economic 

integration or merger of the economies in question (Maruping, 2005:130). 

The different forms of economic integration that countries enter are Preferential 

Trade Arrangements (PTA), Free Trade Area (FTA), CU, common market and 

economic union with a monetary union as the advanced level of economic 

integration (Tavlas, 2007:5; Van Der Merwe & Mollentze, 2010:420). Briefly 

explained, PTA refers to an arrangement where lower tariffs or other preferential 

treatments apply among member countries (Van Der Merwe & Mollentze, 

2010:420). In a FTA no import tariffs and quotas apply on trade between 

members, but each member has its own restrictions with non-member countries. 

Similarly, a CU, like FTA, has no barriers between members of the union, but 

members are generally required to apply the same external tariff with non-

member countries. A common market is characterised by no barriers between 

member countries and common tariff structure with non-member countries. In 

addition, there is also free movement of labour and capital between members of 

the union.  

The ultimate and advanced stage of economic integration is economic union. As 

an advanced stage of economic integration, an economic union has the 

characteristics of a common market, but in addition, members are required to 

harmonise their fiscal and monetary policies or apply the same fiscal and 

monetary policies in their respective countries (Van Der Merwe & Mollentze, 

2010:420). The starting point in the economic integration process is usually a free 

trade area, followed by a CU, a common market and then the integration of 

monetary and fiscal matters to establish an economic union (Hartzenberg, 
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2011:2). In the final phase of a monetary union, countries adopt a single currency 

and a common central bank like the Euro Zone. 

In recent years, the pursuit and interest of monetary unions and arrangements 

have become an important phenomenon in economic development literature 

(Sheikh et al., 2013:102). Buti et al. (2010:1) assert that the introduction of the 

euro was a remarkable feat in the history of the European monetary, financial, 

economic and political integration. Various benefits and costs are associated with 

such economic arrangements (Ngo, 2012:65; Drummond et al., 2015:5). 

Drummond et al. (2015:5) are of the view that members of a monetary union will 

benefit from closer economic integration and related gains from lower transaction 

costs, stable prices, efficient resource allocation and improved access to goods, 

labour and financial markets. Furthermore, Drummond et al. (2015:5) indicate 

that these benefits, in turn, will stimulate trade, investment and economic growth 

across member countries. Similarly, Ngo (2012:66) is of the view that some of the 

benefits of a monetary union are intangible. Ngo (2012:66) argues that a 

monetary union may yield an increased political cohesion and stability amongst 

member countries, since an increase in trade and cooperation amongst countries 

tends to deliver developments in the social and political spheres. 

However, the move to a monetary union is not without costs. A monetary union 

implies that member countries have to abandon their independent monetary 

policies in place of a common monetary policy, applicable to the wider economic 

conditions of the economic union, rather than national conditions. In the case of 

the European Union (EU), a limited loss of political and potential fiscal autonomy 

has been observed over the recent past (Ngo, 2012:66). The costs associated 

with the introduction of a monetary union reflect the size, nature and frequency of 

asymmetric shocks as well as the ability of countries to adjust to shocks that are 

asymmetric with respect to member countries through other channels such as 

fiscal policy, labour mobility and wage and price flexibility (Drummond et al., 

2015:5).   

For a monetary union to be effective and beneficial to member countries, the 

economic region in question should meet the conditions of optimum currency 
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area (OCA). This is the general consensus amongst majority of monetary 

economists and regional economic integration experts (Mundell, 1961; McKinnon, 

1963; Kenen, 1969; Ngo, 2012; Marco, 2014). The OCA theory was pioneered by 

Mundell in 1961 in response to the prevailing debate on the merits and demerits 

of fixed versus flexible exchange rates (Ishiyama, 1975:345; Marco, 2014:2). 

McKinnon and Kenen also made important contributions to the theory. The 

ground-breaking work on the OCA later earned Mundell a Nobel Prize in 

economics, which subsequently paved the way for the establishment of the euro 

(Ngo, 2012:66). Mundell rightly is regarded as the father of the OCA theory 

(Bayoumi & Eichengreen, 1998:191).  

Mundell (1961:657-659) describes an OCA as an “optimum geographic area” in 

which a group of countries share a common currency or maintain their own 

currencies, which have permanently fixed exchange rates with full convertibility. 

The OCA theory identifies optimality criteria for proposed monetary union. These 

criteria relate to the degree of labour mobility, wage and price flexibility and the 

incidence of asymmetric shocks of the proposed monetary region. The optimality 

of a monetary union entails that members of the monetary union are able to 

maintain external equilibrium without creating domestic unemployment but with 

domestic price stability. This is achieved without the intervention of fiscal or 

monetary policies in restoring both internal and external equilibrium (Marco, 

2014:3). 

McKinnon (1963), a key contributor to the OCA theory, is of the view that open 

economies are better candidates for a monetary union than are closed 

economies. Thus, the openness of the economy and/or trade integration is critical 

for an economic union. This is because the exchange rate will not have a serious 

shock and/or impact on their economies. The OCA was further expounded by 

Kenen (1969), who argued that diversified economies are better candidates for a 

monetary union than less diversified economies because they are provided with 

the necessary insulation to withstand external shocks. In this case, the 

diversification of the economies involved in a monetary union is viewed as a 

critical condition for given monetary union. Much of the rationale put forward for a 
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monetary union are based on the characteristics identified by these three leading 

scholars (Mundell, 1961; McKinnon, 1963; & Kenen, 1969). These characteristics 

are what potential members of a single currency area should (ideally) possess 

before surrendering nationally tailored monetary policies and exchange rate 

adjustment mechanisms.  

Other scholars such as Ingram (1959), Magnifico (1971) and Vaubel (1976) also 

made significant contributions to the theory of OCA, adding to the list of 

characteristics or conditions relevant for identifying potential candidates for 

participation in a monetary union and providing more detailed analysis of the 

benefits and costs of a single currency (Dellas & Tavlas, 2009:1118; Marco 

2014:3-9). Ingram’s theory (1959) focused on the financial side of the economy 

and it states that higher degrees of financial integration are a prerequisite for an 

OCA. Magnifico (1971) introduced the concept of national propensity to inflation 

as the relevant criteria for a monetary union. Furthermore, Vaubel’s theory 

focuses on real exchange rates and states that a group of countries should form 

a monetary union when they have no need to modify their real exchange rates 

through changes in nominal exchange rates (Marco, 2014:8).  

Prospective monetary unions have also been evaluated based on certain 

macroeconomic convergence criteria following the Maastricht criteria of the 

European Monetary Union (EMU). These criteria relate to convergence of 

inflation to a low value and the reduction of budget deficit and lower government 

debt ratios, sufficient amounts of foreign reserves and lower central bank credit to 

government ratios drawing on the EMU experience (Rossouw, 2006b:384; 

Debrun et al., 2010:9). Buti et al. (2010:858) indicate that the Maastricht criteria 

(macroeconomic convergence criteria) were used as conditions to be fulfilled for 

entry into the European monetary system (EMS) and the launching of the euro in 

1999. SADC and EAC have set similar macroeconomic convergence criteria 

(MECC) for their respective regions ahead of the envisioned monetary union 

(SADC Protocol on Finance and Investment, 2006; East African Community, 

2013; Drummond et al., 2015:5). 
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1.2 PROBLEM STATEMENT   

Most African countries have resource-based economies; they are not diversified. 

Trade among member countries is limited and their share of world exports is very 

low (Masson & Pattillo, 2004b:1). Dictatorship and totalitarian governments are 

still in charge of a significant number of African countries (Heyns & Stefiszyn, 

2006:45). Political instability is rife with coups d'état cropping up every now and 

then, motivated by the abuse of power and corruption of political leaders. 

However, democratic institutions and processes are showing promising signs in 

some parts of Africa (Dumitru & Hayat, 2015). There is a political rhetoric of 

economic and political unity among African leaders to solve the ills of the 

continent through various economic integration initiatives. Indeed, since 

independence, African countries have embraced regional integration as a key 

component of their development strategies and signed a number of regional 

integration arrangements (RIAs) (Hartzenberg, 2011:2). Such initiatives are good 

politics, but to survive they must extend beyond unfilled good intentions and have 

a sufficiently sound economic basis (Melo & Tsikata, 2013:2) because some of 

the initiatives are generally ambitious programs with unrealistic time frames 

towards deeper integration and in some cases even political union (Hartzenberg, 

2011:2). 

As elucidated earlier, a monetary union has benefits and costs attached to it. The 

main cost of a monetary union is the loss of control of a monetary policy at a 

national level. In light of the OCA theory and the objective situation of the African 

continent and specifically the regions under study (the SADC and EAC), a 

question needs to be posed: Is monetary union feasible in these two economic 

regions? If the conditions for a workable monetary union are not met and the 

decision of a monetary union and a single currency is enforced as envisaged for 

political reasons and not necessarily for economic gains, it could have a 

devastating impact on the continent and may even worsen the socio-economic 

conditions of the people. A serious consideration ought to be given to such a 

decision. A plan with such widespread economic and political consequences 

deserves careful examination (Masson & Pattillo, 2004a:9; Adom, et al., 
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2010:246). A proper appraisal of the economic conditions should be conducted. 

This is particularly important as we witness economic crises in the Euro zone, 

which was hailed largely for its successful launch of the euro and the 

establishment of the European Central Bank (ECB). As the year of 

implementation of the monetary union draws closer, this study attempts to 

provide an economic analysis on the feasibility of the said monetary union so 

informed policy makers can make economic decisions. 

1.3 OBJECTIVES OF THE STUDY 

1.3.1 Primary objective 

The primary objective of this study was to analyse the feasibility of a monetary 

union in two African economic regions: SADC and EAC in the envisaged time 

frame. 

1.3.2 Theoretical objectives 

In order to achieve the primary objective, the following theoretical objectives have 

been formulated for the study: 

 Review the literature on economic integration 

 Review the literature on economic integration of Europe 

 Review the literature on economic integration in Africa with particular 

emphasis on SADC and EAC 

 Review the literature on macroeconomic convergence criteria 

 Review the literature on monetary union and theory of OCA. 
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1.3.3 Empirical objectives 

The following empirical objectives have been formulated to support the primary 

objective of the study.  

I. Analyse the progress towards the attainment of certain macroeconomic 

economic convergence criteria of the countries in the two African economic 

regions 

II. Examine whether the two economic regions meet the requirements of 

optimum currency areas  

III. Compare the feasibility of a monetary union in the two African economic 

regions: SADC and EAC.  

The following section describes the research design and methodology adopted to 

conduct the study. 

1.4 RESEARCH DESIGN AND METHODOLOGY 

The study comprised a literature review and an empirical study. A quantitative 

research method was deemed suitable for the empirical portion of the study. 

1.4.1 Literature review 

An extensive literature review was undertaken in the field of economic 

integration, MECC and the OCA theory, using textbooks, academic journals, 

conference papers, newspapers and web-based sources such as Science Direct 

and Emerald.  

1.4.2 Empirical study 

This study adopted a quantitative approach in analysing the economic feasibility 

of a monetary union in the two African economic regions. The study employs two 

separate but complimentary methodologies to realise its objectives. The first 

empirical objective, the feasibility of the monetary union, was assessed through 

the analysis of the MECC by employing various descriptive statistics.  
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The second empirical objective, the feasibility of the monetary union, was 

conducted using the OCA by employing various descriptive statistics, correlation 

analysis and various econometrics modelling and techniques.  

The third empirical objective, comparing the feasibility of a monetary union in the 

two African economic regions, is attained throughout Chapter 4 concurrently as 

discussion of the two methods take place.  

1.4.2.1 Data and selection of variables 

Secondary data for the macroeconomic variables, inflation rate, budget deficit, 

government debt, foreign reserves and gross domestic product (GDP) growth for 

each country of the two economic regions were needed to assess MECC 

(empirical objective I). Time series secondary data for macroeconomic variables, 

interest rate, exchange rate, inflation rate, trade account and cyclical economic 

growth of each country of the two economic regions were needed to assess the 

optimality of a monetary union using the OCA theory (empirical objective II).  

The selection of the variables was informed by their importance as indicated in 

the respective protocols signed by the economic regions and by the need to have 

common variables so that comparisons could also be made between the two 

economic regions (empirical objective III). Data were gathered from the World 

Bank (WB) databank, International Monetary Fund (IMF) and McGregor INET 

BFA for which sufficient data were available for most of the countries. Zimbabwe 

was excluded from the analysis due to data limitations. 

1.4.2.2 Sample period 

The sample period under study is from 1986-2015 (30 years). This time period is 

considered sufficient mainly for two reasons. First, the time period (30 years) is 

long enough for a time series analysis. Secondly, it is vital to note that during this 

period, Namibia obtained its independence from South Africa in 1991 and South 

Africa, abolishing apartheid, became democracy in 1994 creating opportunities 

for the black majority to fully participate in the economy. Thirdly, during this 

period, major economic shocks occurred, namely the September 11, 2001 World 
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Trade Centre bombing and its effects, the 2008 world economic crises (subprime 

crises that started in United States of America (USA)) and the current economic 

crises triggered by the European economic crises and the austerity programmes. 

Thus, this sample period allows the researcher to analyse the feasibility of a 

monetary union during different economic conditions.  

1.5 DATA ANALYSIS 

Descriptive statistics, including the mean, standard deviation, skewness and 

kurtosis, were utilised in assessing the feasibility of a monetary union in the two 

economic regions with regard to the MECC. Similarly, various descriptive 

statistics were used to assess the degree of openness of the economies in 

question. Correlation analysis and the Granger causality test were undertaken to 

establish business cycle synchronisation across the two economic regions. 

Various econometrics techniques including Johansen cointegration test, panel 

cointegration test and vector error correction model (VECM) were employed to 

assess whether the GPPP holds in the two economic regions. Diagnostic tests 

such as serial correlation and heteroscedasticity were utilised to validate the 

robustness of the results of VECM. Furthermore, the study conducted a stability 

check using the inverse roots of AR characteristic polynomial to investigate 

whether the established relationships are stable. 

1.6 ETHICAL CONSIDERATION 

The research study conforms to the ethical standards of academic research. The 

research proposal was presented to the North-West University’s Ethics 

Committee and was approved (approval reference number: ECONIT-2016-052). 

The study used secondary data that are publicly available. The ethical clearance 

was obtained from the university in order to fulfil ethical consideration concerning 

the use of data. 
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1.7 CONTRIBUTION OF THE STUDY 

As elucidated in the problem statement, the decision on forming a monetary 

union has severe implications that require serious and deliberate consideration. 

By establishing the economic feasibility of a monetary union in the economic 

regions concerned, the study seeks to assist and advise policy-makers in their 

decisions - decisions that will affect millions of people across the continent. The 

study enriches the growing literature on monetary union and economic 

integration, which are topical issues currently and will be in the foreseeable future 

across the world.  

1.8 CHAPTER CLASSIFICATION 

This study comprises five chapters: 

Chapter 1: This chapter presents a background and introduction to the study. It 

describes how the problem statement and objectives of the study are formulated. 

It also provides a brief description of the methodology and analysis used to 

conduct the study.  

Chapter 2: This chapter provides a literature review on economic integration 

specifically the stages followed in the natural process of integration of economies.  

Reference will be made to the economic integration of Europe and economic 

integration efforts in Africa. The focus of the chapter will on MECC and the OCA 

theory. 

Chapter 3: This chapter provides a detailed account of the research 

methodology and analysis employed in conducting the study. The rationale for 

applying specific techniques in the study will be motivated.  

Chapter 4: An analysis and interpretation of the empirical research findings are 

presented in this chapter in light of the research objectives of the study. 

Chapter 5: This chapter presents the conclusion and recommendations of the 

research study.  The conclusions arrived at systematically address the research 
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objectives of the study. Recommendations are offered to decision-makers. 

Limitations and implications for further research are also outlined.  

1.9 CONCLUSION 

This chapter provided a background and introduction to the study. It provided a 

brief overview of economic integration efforts and objectives in Africa. It 

highlighted the envisaged monetary union of Africa through the introduction of a 

single currency by 2021. Many regional trading blocs and economic communities 

in Africa, including SADC and EAC, are working towards the latter objective.  

The chapter highlighted the benefits and costs associated with monetary unions. 

As advocated by the OCA theory, lower transaction costs, price stabilisation, 

efficient resource allocation and improved access to goods, labour and financial 

markets are some of the benefits accrued from monetary unions. Relinquishing 

monetary and exchange rate policies are cited as the main costs of joining a 

monetary union. Forming a monetary union is a serious endeavour by any stretch 

of imagination that needs serious and deliberate consideration. In light of this 

problem statement, the primary objective of this study was formulated to analyse 

the feasibility of a monetary union in SADC and EAC, in the envisaged time 

frame. In accordance with the problem statement and primary objective, various 

theoretical and empirical objectives were stated. Subsequently, the research 

methodology and analysis to be followed were briefly explained and motivated. 

The chapter also explained the ethical considerations and highlighted the 

contribution of the study. A classification of the chapters of the thesis was 

included. 

The following chapter sets to achieve the theoretical objectives of this study. 
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CHAPTER 2 

ECONOMIC INTEGRATION, MACROECONOMIC CONVERGENCE 

CRITERIA AND OPTIMUM CURRENCY AREA 

2.1 INTRODUCTION 

This chapter aims to achieve the following theoretical objectives as elucidated in 

Chapter 1: 

 Review the literature on economic integration 

 Review the literature on economic integration of Europe 

 Review the literature on economic integration in Africa with particular 

emphasis on SADC and EAC 

 Review the literature on macroeconomic convergence criteria 

 Review the literature on monetary union and theory of OCA. 

In accordance with the theoretical objectives, this chapter discusses economic 

integration, MECC and the OCA theory. The rest of the chapter is outlined as 

follows: Section 2.2 focusses on the theory of economic integration and highlights 

the various stages of economic integration. Section 2.3 traces the history and 

process of economic integration of Europe so lessons can be drawn from their 

experience. Section 2.4 focuses on economic integration efforts in Africa in 

general and SADC and EAC in particular. Section 2.5 discusses the MECC set 

by the two economic regions in preparation of the envisaged monetary unions. 

The last section, Section 2.6, presents critical reading on the theory of monetary 

union and single currency on the tenets of OCA theory. An honest appraisal is 

made whether the economic union in question is feasible from a theoretical 

perspective.  

The theory of economic integration and the various stages of economic 

integration are discussed in the following section. 
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2.2 ECONOMIC INTEGRATION 

Pelkmans (1997:2) defines economic integration as “the elimination of economic 

frontiers between two or more economies”. Pelkmans (1997:2) further elaborates 

economic frontiers as any demarcation over which actual or potential mobilities of 

goods, services and factors of production, as well as communication flows, are 

relatively low.  The increasing economic integration among countries and regions 

is facilitated by progress in communication, transportation, as well as increased 

flow of goods, services, capital and labour (Van Der Merwe & Mollentze, 

2010:419).  

Maruping (2005:130) opines that the ultimate goal of regional integration is to 

merge some or all aspects of the economies concerned. Maruping (2005:130) 

further explains that this ultimate goal usually evolves from simple cooperation 

and coordination of economic activities amongst a certain number of countries to 

full integration or merger of their economies.  

In the following section, the various stages of economic integration are 

discussed.  

2.2.1 Stages of economic integration 

Economic integration takes different forms and is implemented at different stages 

or degrees depending on the situation amongst member countries or regions. 

The various forms of economic integration can be grouped into PTA, FTA, CU, 

common market and economic union with a monetary union as the advanced 

level of economic integration (Tavlas, 2008:5; Van Der Merwe & Mollentze, 

2010:420). Figure 2.1 shows the various stages of economic integration. 
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Figure 2.1: Stages of economic integration 

 

2.2.1.1 Preferential trade arrangement  

PTA is the earliest stage of economic cooperation amongst member countries. It 

refers to an arrangement where lower tariffs or other preferential treatments apply 

amongst member countries. An example of this arrangement is the British 

Commonwealth Preference Scheme, which was established as early as 1932 by 

the United Kingdom (UK) with members and former members of its British Empire 

(Van Der Merwe & Mollentze, 2010:420). 

2.2.2.2 Free Trade Area  

FTA is an arrangement where no barriers such as import tariffs and quotas apply 

on trade between members, but each member has its own restrictions with non-

member countries (Pelkmans, 1997:7; Van Der Merwe & Mollentze, 2010:420). In 

such an arrangement, all negotiations are made easier, access to market is faster 

and more cost efficient (Bothma & Burgess, 2011:262). 
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2.2.2.3 Customs union 

One of the major methods of achieving regional economic bloc is through the 

creation of CU (Penketh, 1992:1). CU is similar to FTA in that there are no 

barriers between members of the union, but members generally are required to 

apply the same external tariff with non-member countries (Van Der Merwe & 

Mollentze, 2010:420). This reduced barrier among members of the union 

stimulates inter-bloc trade (advantage) but reduces the share of trade with 

countries who are not in the union (disadvantage). Thus, CU is an aid to 

economic integration in the union, but may be harmful in liberalisation of trade at 

a global level (Penketh, 1992:1). 

2.2.2.4 Common market 

A common market is characterised by no barriers between member countries and 

common tariff structure with non-member countries. In addition, there is free 

movement of labour and capital between members of the union (Pelkmans, 

1997:7; Van Der Merwe & Mollentze, 2010:420). 

2.2.2.5 Economic union 

Economic union is the ultimate and advanced stage of economic integration. As 

an advanced stage of economic integration, an economic union has the 

characteristics of a common market, but in addition, members are required to 

harmonise their fiscal and monetary policies or apply the same fiscal and 

monetary policies in their respective countries (Pelkmans, 1997:7; Van Der 

Merwe & Mollentze, 2010:420).  

The starting point in the economic integration process is usually a FTA, followed 

by a CU, a common market and then the integration of monetary and fiscal 

matters to establish an economic union (Hartzenberg, 2011:2). In the final phase 

of an economic union, countries adopt a single currency and a common central 

bank like the Euro Zone. Following this, countries may still undergo full economic 

union and political union as Edmunds and Marthinsen (2003) propose. The 
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monetary union is discussed further in detail under the optimum currency area 

theory (Section 2.6). 

In the next section, the European economic integration is discussed in order to 

give context and appreciate the exercises and efforts made with regard to 

economic integration in Africa in general and the two African economic regions, 

namely SAD and EAC in particular. Focus will be placed in understanding how 

the European economic integration evolved for over a half century to draw 

lessons that need to be learnt.  

2.3 ECONOMIC INTEGRATION OF EUROPE  

“No international organizations and systems, whether political or economic, can 

be fully understood without their historical context” (Ngo, 2012:72). Economic 

integration of Europe is no exception.  The section below discusses the origins of 

Europe’s integration, the process and current developments to give context to 

Africa’s quest for economic integration. 

2.3.1 The origins of Europe integration 

McDonald and Dearden (1992:xv) trace the history of the European unity 

movement and report that the origin mainly stemmed from the desire to prevent 

the periodic wars that engulfed Europe for several decades at the time. It was 

meant to prevent major wars such as the Second World War (1940s). This 

became particularly important as Europe was divided, during the Cold War, into 

two camps with emergence of East and West Europe with a split in Germany as a 

potential flashpoint for igniting war in Europe again. McDonald and Dearden 

(1992:xvi) explain that there was consensus in creating some kind of 

supranational European agencies among many European countries, namely 

France, West Germany, Italy, Belgium, Holland and Luxembourg. The UK and 

the Scandinavian countries did not have the same view. EU planners had long 

considered monetary unification as an essential ingredient of European 

integration (Kreinin, 2002:379). Buti et al. (2010:1) opine that the introduction of 

the euro was a remarkable feat in the history of the European monetary, financial, 

economic and political integration.  
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The desire of creating a larger market in Europe for purposes of reaping the 

benefits of economies of scale was just an additional consideration, McDonald 

and Dearden (1992:xv) explain. Zis (1992:41) is of the view that the turmoil in 

foreign exchange markets of the late 1960s was perceived by the European 

community members as placing in jeopardy the gain of the CU and common 

agricultural policy, therefore, fixity of exchange rate was seen as necessary for 

the consolidation and development of these gains. The establishment of the EMU 

was the outcome of a long process of negotiations of economic integration that 

started at the beginning of the 1950s (Van Der Merwe & Mollentze, 2010:438). 

Political and economic integration are crucial in the integration process. 

Pelkmans (1997:3) asserts that the relation between economic and political 

integration may differ from case to case. Pelkmans (1997-3) indicates that 

interregional economic integration within one country assumes a closer 

correspondence between national economic and political integration.  

2.3.2 The three stages of EMU 

The EU has undergone a fundamental transformation since the 1980s with a 

rapid stream of measures aimed at deepening integration (Paliginis, 2002:245). 

The single European market (SEM) programme provided the framework for the 

economic integration, while the EMU is designed to enhance it (Paliginis, 

2002:245). In 1989, the Delors Committee provided a blueprint that 

recommended a three-stage transition to the establishment of a monetary union 

(Zis, 1992:47; Van Der Merwe & Mollentze, 2010:438). Figure 2.2 shows the 

three stages of EMU. 



Chapter 2: Economic Integration, MECC and OCA 20 

Figure 2.2: Three stages of EMU 

Source: Adapted from Mongelli (2010:126) 

Stage 1: Stage 1 began in 1990 with full liberalisation of all capital movements 

and increased cooperation. A European currency unit (ECU), a forerunner of the 

euro (€), was used freely among European countries. Most importantly, the 

Maastricht Treaty was signed in 1992 setting a number of convergence 

conditions, which members had to conform to before they would be allowed into 

the monetary union (Van Der Merwe & Mollentze, 2010:438). Pelkmans 

(1997:40) explains that the Maastricht Treaty was concluded after tortuous 

ratification process with various national referenda, constitutional court cases and 

exchange rate crises.  

Mongelli (2010:129) states that the Maastricht criteria (MECC) were used as 

conditions to be fulfilled for entry into the EMS and the launching of the euro in 

1999. These criteria relate to price stability, interest rates, exchange rates and 

fiscal discipline (Darvas & Szapáry, 2010:858-864; Van Der Merwe & Mollentze, 

2010:428; Ngo, 2012:75). These criteria are discussed briefly as follows: 

Inflation criterion states that the country wishing to join the euro area should have 

an inflation of no more than 1.5 percentage points above the average rate of the 
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three EU member states with the lowest inflation rates (Darvas & Szapáry, 

2010:858). 

Interest rate criterion states that the 10-year interest rate cannot exceed by more 

than two percentage points the average of such interest in the three best 

performing EU member states (Darvas & Szapáry, 2010:861). 

The exchange rate criterion stipulates that a potential member country should 

have at least two years in the exchange rate mechanism II (ERM II) and respect 

the normal fluctuation bands of +15 percent without severe tensions and without 

devaluating against the currency of any other member state (Darvas & Szapáry, 

2010:861).  

In terms of fiscal criteria, the government debt should not exceed 60 percent of 

GDP unless the debt ratio is sufficiently falling and approaching the reference 

value at a satisfactory pace and the government budget deficit should not exceed 

three percent of GDP (Darvas & Szapáry, 2010:864). 

At the start of Stage 1, these convergence criteria varied widely among member 

states and each government had to pursue various programmes to achieve them. 

Advice and financial support were offered if member countries deviated and 

experienced problems with some of the criteria (Van Der Merwe & Mollentze, 

2010:429). 

Stage 2: Stage 2 began in 1994 with the establishment of the European 

Monetary Institute (EMI) in preparation for the monetary union. The EMI had two 

main tasks, namely to strengthen central bank cooperation and monetary policy 

coordination including the assessment of the convergence criteria and the 

preparation required for the establishment of the European system of central 

banks (Mongelli, 2010:126). 

Stage 3: In Stage 3, the EMU started the introduction of the Euro in 11 countries 

on 1 January 1999. The ECB had already replaced the EMI in 1998. The 

responsibility of the individual country’s monetary policy was transferred to the 

ECB (Mongelli, 2010:127). 
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Following the launch of Stage 3 of the process of the European monetary 

unification, the salient features of the European economies were very similar. 

Issing et al. (2000:47) further elaborate that the national economies of all the 

countries had broadly similar sectoral patterns of production, for example the 

services sector accounted on average 69 percent of total GDP, the industrial 

sector 29 percent and the primary sector 3 percent. Some deviation existed in 

Ireland and Luxembourg. 

2.3.3 Current developments in the EMU 

The introduction of the Euro in 1999 is regarded as a major step to success in the 

integration of Europe. According to the European Commission (2016), the Euro is 

the single currency shared by 19 of the EU member states, which together make 

up the Euro area. The same source indicates that more than 337.5 million EU 

citizens in 19 countries now use it as their currency and enjoy its 

benefits.  However, it must be noted that establishing a monetary union implies 

that member states have to abandon their independent monetary policies in place 

of a single monetary policy authority (supranational authority). In this case, 

domestic objectives that need special monetary and exchange rate policies are 

overlooked.  

Ngo (2012:70) quotes Professor Milton Friedman saying, “Europe exemplifies a 

situation unfavourable to a common currency. It is composed of separate nations, 

speaking different languages, with different customs, and having citizens feeling 

far greater loyalty and attachment to their own country than to a common market 

or to the idea of Europe”. In the case of the EU, Ngo (2012:66) asserts that a 

limited loss of political and potential fiscal autonomy has been observed over the 

past few years. Although Britain had never joined the Euro Zone (single currency 

union), instead of moving closer, it moved away from the EU as a whole, citing 

political independence and autonomy. The British exit (Brixit) referendum to leave 

the EU is viewed as a reaction to the erosion of political autonomy and 

sovereignty of member countries. The Greece debt crisis is of particular 

significance since it is a member of the single currency union. Greece’s debt 

crisis originated from the Greek government's fiscal profligacy (profligacy is 

http://www.investopedia.com/terms/e/european-sovereign-debt-crisis.asp
http://www.investopedia.com/terms/e/european-sovereign-debt-crisis.asp
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defined as wasteful and excessive expenditure) (Tich, 2012:97-98; Investopedia, 

2016). The Greek debt crisis continues to occupy centre stage in global financial 

markets as of June 2015.  

The financial crisis is not unique to Greece. The ECB report on financial 

integration in Europe indicates that overall, financial integration in the Euro Zone 

made good progress in 2014. However, the report highlights that a number of 

countries are distressed, namely Cyprus, Greece, Ireland, Italy, Latvia, Lithuania, 

Portugal, Slovenia and Spain. Countries that are not distressed are Austria, 

Belgium, Estonia, Finland, France, Germany, Luxembourg, Malta, the 

Netherlands and Slovakia.  

As alluded to earlier, Europe is heralded for its rich history of monetary systems, 

strong institutions and processes. Many other monetary union initiatives, be it in 

Asia or Africa, take lesson from it. However, looking at the current issues at play 

in the Euro zone, it raises the question on the desirability of such a move in the 

African continent given its weak institutional apparatus and fragile peace and 

security mechanisms. 

In the following section, focus is placed on efforts made pertaining to economic 

integration in Africa in general before heading to the subjects of this thesis, which 

are the SADC and EAC regions. 

2.4 ECONOMIC INTEGRATION IN AFRICA 

Asante et al. (2001:1), tracing on the trends of regionalism, note that since the 

early 1990s, the pace of regionalism has accelerated across the world and the 

world has been divided into three major trading blocs based on Europe, the 

Americas and East Asia. Asante et al. (2001:1) argue that these developments 

have created renewed interest within Africa in revitalising and resuscitating 

regional economic groupings in order to effectively respond to the challenges of 

the emerging world of trade blocs, globalisation, liberalisation of world trade and 

the rapid changes in technology. It is often argued that the AU and indeed the 

regional economic communities move towards a monetary union is motivated 

primarily by the desire to counteract the perceived economic and political 

http://www.investopedia.com/financial-edge/0712/5-ways-the-greek-crisis-could-affect-your-personal-finances.aspx
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weaknesses of the continent and the successful launching of the euro (Masson & 

Pattillo, 2004a:10).  

However, the move towards African economic integration should not only be 

seen from this perspective; there is a different narrative. The goal of a single 

currency has long been a pillar of African unity and a symbol of strength since the 

inception of the Organisation for African Unity (OAU) in 1963 (Masson & Pattillo, 

2001a:9). Hartzenberg (2011:4-5), reflecting on the records of history, indicates 

that the ambition of African leaders to integrate Africa and to develop the 

continent through import-substitution industrialisation, was a key feature of the 

immediate post-colonial period and provided the rationale for the LPA. The LPA 

was an initiative of the OAU, adopted by heads of state in April 1980 and keenly 

supported by the ECA.   

It was against this backdrop that the all-important Abuja Treaty was adopted a 

decade later in 1991 by 48 member states of the OAU at its 27th summit (Asante 

et al., 2001:2; Guma, 2007:3). The Abuja Treaty provided strong support for the 

African integration agenda (Hartzenberg, 2011:4-5). This treaty emphasised 

African solidarity, self-reliance and an endogenous economic development 

strategy through industrialisation. In line with Article 44 of Abuja Treaty, which 

calls for the harmonisation of economic policies across the African continent, the 

AU aims, at a macroeconomic level, to accelerate the process of economic 

integration in the continent and enable member countries to play a prominent role 

in the global economy and address its multifaceted socio-economic problems 

(Van Der Merwe & Mollentze, 2010:438).   

Guma (2007:3) highlights two important pillars of economic integration embedded 

in the Abuja Treaty. These two pillars are the promotion of intra-Africa trade and 

the enhancement of monetary cooperation. The latter, Guma (2007:3) explains, is 

guided by the African Monetary Co-operation Programme (AMCP), which seeks 

to operationalise the monetary cooperation mandate of the treaty in six stages 

starting in 2002/2003 and culminating in 2021 with the introduction and circulation 

of the common African currency. During these six stages, African governments 

and central banks will have to work towards harmonisation and coordination of 
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macroeconomic and monetary policies, the harmonising of interconnected 

payment and clearing systems, the strengthening and harmonisation of banking 

and financial supervision and the observance of increasingly strict MECC.  

Masson and Pattillo (2004:10) are of the view that AUs plan for an Africa-wide 

monetary union relies on the successful prior creation of monetary unions in five 

existing regional economic communities. Map 2.1 shows five the regional 

economic communities that existed as at 2004.  

Map 2.1: Building blocks for monetary union 

 

Source: Masson and Pattillo (2004:10) 
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2.4.1 Overlapping membership  

Maruping (2005:132) observes that the history of economic integration in Africa 

shows that they initially arose from political rather than economic or 

developmental agendas, but more recently they have been re-launched with an 

economic focus. This criticism, however, is not entirely fair since economic 

integration in the real world is always political to some extent (Pelkmans, 1997:3).  

A fair criticism that can be levelled against Africa’s economic integration is that 

the majority of African countries have overlapping membership. Several of 

Africa’s regional integration arrangements have significant membership overlap 

(Hartzenberg, 2011:2). They are members of one or more regional arrangements 

that seek to promote economic integration at different levels and commitments. 

Maruping (2005:132) in this case rightly opines that some of the regional 

economic communities have been shallow economic arrangements that have 

tended to skip the essential sequencing (progression through the development 

stages). Masson and Pattillo (2004:13) argue that this overlapping membership in 

the different regional economic communities creates overlapping commitments, 

which result in duplication of efforts and occasionally inconsistent aim in Africa 

economic integration initiatives. The various African regional trading blocs and 

indeed the individual countries that enter these arrangements are at varying 

stages of development and implementation of their regional arrangements. This 

is said to complicate the process and progress towards the stated aim of 

economic integration and the formation of Africa-wide monetary union.   

In the following section, the discussion focuses on the two African economic 

communities, which are the subject of this particular study.   

2.4.2 Economic integration in SADC 

Hartzenberg (2011:5) indicates that the Southern African Development Co-

ordinating Conference (SADCC) was established in 1980, by the so-called front 

line states with the principal purpose of reducing economic independence on 

South Africa during the apartheid era. SADCs history and treaty records show 

that in 1992, the Governments of the region agreed to transform SADCC into the 
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SADC, with the focus on integration of economic development (SADC, 2016a). 

Khamfula and Huizinga (2004:700) also note that before the end of apartheid, 

SADC was characterised by a high degree of economic disintegration, marked 

political divisions and hostility. However, with the end of apartheid in the early 

1990s, Khamfula and Huizinga (2004:700) further highlight that the SADC region 

entered into a new era and was geared as platform to increased economic 

cooperation among member countries. South Africa joined SADC in 1994 

(Rossouw, 2006a:156). 

Presently, SADC is the largest trading block in Africa and consists of 15 member 

countries, namely Angola, Botswana, Congo (DRC), Lesotho, Madagascar, 

Malawi, Mauritius, Mozambique, Namibia, Seychelles, South Africa, Swaziland, 

Tanzania, Zambia and Zimbabwe. Map 2.2 shows the SADC member states.  

Map 2.2: SADC member states 

 

Source: SADC (2016b) 

Established in 1992, Tavlas (2007:2-3) indicates that the SADCs goal initially was 

to form a common market. However, with time, the SADC included monetary 
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integration as an objective and at a meeting of its central bank governors in 

February 2005, it proposed to do the following: 

 Form a monetary union, involving irrevocably fixed exchange rates among the 

participating currencies, co-ordination of monetary policies and full capital-

account convertibility  

 Introduce a common SADC currency and a regional SADC central bank by 

the year 2018. 

SADC has ambitious plans of economic integration for the region. The Regional 

Indicative Strategic Development Plan (RISDP) outlines a series of milestones to 

be attained within the context of the SADC common agenda. This agenda relates 

to FTA, CU, common market, monetary union and the introduction of single 

currency (SADC, 2016c). Establishing a monetary union in the SADC region is 

one of the ultimate goals of the region and a key milestone in the drive for deeper 

economic integration. The final step in the process of deepening regional 

economic integration in the region is the implementation of a single currency, 

which will establish the region as an economic union.  

To achieve the agenda, the region is implementing a number of initiatives. These 

include: 

 Operationalisation of payment clearing and settlement systems 

Operationalisation of payment clearing and settlement systems relates to the 

real time gross settlement system that has been developed to modernise 

cross-border payment settlements. 

 Implementation of best banking practices, norms and standards 

In this regard, member states have implemented an application to harmonise 

banking supervision processes. 

 Development of an institutional administrative and legal framework  

http://www.sadc.int/about-sadc/overview/strategic-pl/regional-indicative-strategic-development-plan/
http://www.sadc.int/about-sadc/overview/strategic-pl/regional-indicative-strategic-development-plan/
http://www.sadc.int/about-sadc/overview/sadc-common-agenda/
http://www.sadc.int/member-states/
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SADC developed and approved the Model Central Bank Law, which was 

designed to set harmonised frameworks for control of exchange policies, 

bank procedures and systems (SADC, 2016c). 

In the SADC region, the effort towards monetary integration and eventual 

economic union is steered by the Committee of Central Bank Governors (CCBG), 

which was formed in 1995 (Guma, 2007:7). Guma (2007:7) argues that the CCBG 

has contributed immensely with respect to the harmonisation of the payment and 

clearing systems, the approval of memoranda of understanding on co-operation, 

co-ordination of exchange control policies in SADC and co-operation in the area 

of information and communication technology. More discussion follows on MECC 

in Section 2.5. 

It is vital to mention the existence of a separate and long-standing common 

monetary area (CMA) within the SADC region. The CMA or rand area is 

composed of South Africa, Lesotho, Namibia and Swaziland. The CMA has its 

roots in the de facto currency area and it was established formally in December 

1975 (Metzger, 2004; Wang et al., 2007:8-9). In terms of the CMA agreement, 

member countries have their own currencies, which are at par with each other 

allowing free capital flows among member countries (Nielson et al., 2005:711). 

However, given the size and degree of development of the three smaller 

members, the Reserve Bank of South Africa set the monetary policy and the 

other smaller countries’ central banks function as currency boards and issue their 

own currencies (Masson & Pattilo, 2001:38). 

2.4.3 Economic integration in EAC 

The EAC was initially formed by Kenya, Tanganika and Uganda, who had a 

common currency (the East African shilling) under the British colonial rule 

(Masson & Pattilo, 2001:39). However, in the 1960s, after independence, the 

countries introduced their own currencies. The EAC, a much smaller grouping 

compared to SADC, includes Kenya, Rwanda, Tanzania, Uganda and Burundi, is 

in the process of forming a monetary union for the region. Since its independence 

in 2011 from Sudan, South Sudan has joined the group recently (2015) but is 

http://www.google.co.bw/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&ved=0CEMQFjAC&url=http%3A%2F%2Fwww.satucc.org%2Findex.php%3Foption%3Dcom_docman%26task%3Ddoc_download%26gid%3D4%26Itemid%3D6&ei=O3m2UJTIFoWV0QWB-YHAAQ&usg=AFQjCNEqqbcOLH5yG1FP5Q2_lebbjWDCQQ
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excluded from analysis due to data limitation since it is a new country. Map 2.3 

shows the six countries that constitute the EAC.  

Map 2.3: The East African Community 

 

Source: East African Community (2016) 

The work of the EAC is guided by its treaty, which established the community. It 

was signed on 30 November 1999 and came into force on 7 July 2000. As one of 

the fastest growing regional economic blocs in the world, the EAC is widening 

and deepening co-operation among the member countries in various key spheres 

for their mutual benefit. These spheres include political, economic and social. The 

regional integration process is in full swing as reflected by the encouraging 

progress of the East African CU, the establishment of the common market in 

2010 and the implementation of the east African monetary union protocol (East 

African Community, 2016). 

In 2013, the EAC member countries signed a protocol on the establishment of the 

EAC MU, which sets a framework for the introduction of a single currency and the 
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establishment of the EACB, whose mandate will be price stability by 2024 

(Drummond et al., 2015:5). More discussion follows on MECC in Section 2.5. 

The following section discusses the MECC set by the two economic regions in 

preparation of the envisaged monetary unions. 

2.5 MACROECONOMIC CONVERGENCE CRITERIA 

Following the experience of the EMU, the two African economic regions, namely 

SADC and EAC, have set certain MECC for their member countries to be 

achieved ahead of the said economic union (Rossouw, 2006b; East African 

Community, 2013).  

2.5.1 SADCs macroeconomic convergence criteria 

The SADC member countries have signed up a protocol on finance and 

investment for the region (SADC Protocol on Finance and Investment, 2006). 

Rossouw (2006b) is of the view that the achievement of these criteria is a key 

challenge for the African countries and that the governments need to apply sound 

macroeconomic management and policy principles for the convergence criteria to 

be achieved, but are not insurmountable (Van Der Merwe & Mollentze, 2010:426. 

Kowlessur et al. (2013:6) concur and recognise that the process towards 

monetary union will be long and painful and thus member countries would not 

only have to exercise patience but also more importantly, need to adopt a 

systematic approach in achieving the envisaged monetary union.  

Macroeconomic convergence is regarded as one of the critical conditions to 

fostering regional economic integration (Bank of Zambia, 2011:2). The Protocol 

on Finance and Investment for the SADC defines macroeconomic convergence 

as the convergence by state parties to low and stable levels of inflation, 

sustainable budget deficits, public and publicly guaranteed debt and current 

account balances (SADC protocol on finance and investment, 2006; Van Der 

Merwe & Mollentze, 2010). Furthermore, the Protocol on Finance and Investment 

elaborates that the macroeconomic convergence in the region will be measured 

and monitored by the indicators, which are the rate of inflation in a state party, the 
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ratio of the budget deficit to GDP in a state party, the ratio of public and publicly 

guaranteed debt to GDP, taking account of the sustainability of such debt in a 

state party and the balance and structure of the current account in a state party. 

Table 2.1 shows the MECC goals set for the year 2008, 2012, 2015 and 2018 for 

the SADC region. 

Table 2.1: Macroeconomic convergence criteria and goals for SADC 

Criterion 2008 2012 2015 2018 

Inflation rate 
Single 
digits 

5% 5% 3% 

Budget 
deficit 

5% or less 
of GDP 

3% of GDP as 
anchor, with a 
range of 1% 

3% of GDP as 
anchor, with a 
range of 1% 

3% of GDP as 
anchor, with a 
range of 1% 

Foreign 
reserves 

3 months’ 
import 
cover 

More than 6 
months’ import 

cover 

More than 6 
months’ import 

cover 

More than 6 
months’ import 

cover 

Government 
debt 

Less than 
60% of 
GDP 

Less than 60% 
of GDP 

Less than 60% 
of GDP 

Less than 60% 
of GDP 

Source: Rossouw (2006b:384) 

2.5.2 EACs macroeconomic convergence criteria 

The EAC member countries have signed protocol on the establishment of east 

African monetary union in which commitment is made to attain certain 

macroeconomic convergence ahead of the monetary union (East African 

Community, 2013; Drummond et al., 2015:5). 

The protocol on the establishment of the monetary union, which sets a framework 

for the introduction of a single currency and the establishment of the EACB, sets 

similar criteria, which it classifies as primary and secondary criteria for the 

formation of the union. The signing of the protocol is believed to represent a 

further step toward regional economic integration (Drummond et al., 2015). The 

primary criteria include maintenance of an overall budget deficit to GDP ratio of 
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not more than 6 percent, excluding grants and of not more than 3 percent, 

including grants. Annual average inflation rates should not exceed 5 percent, 

while external reserves are expected to cover more than four months’ imports of 

goods and non-factor services. The secondary criteria include achievement of 

sustainable real GDP growth rate of not less than 7 percent and a national 

savings to GDP ratio of not less than 20 percent. Countries are expected to 

ensure that their total domestic and foreign debt as a percentage of GDP and the 

balance of payments deficit on current account (excluding grants) as a 

percentage of GDP, are sustainable. 

The optimum currency area theory developed by leading scholars in the field and 

the various properties that determine what constitutes an optimum currency area 

are discussed in the ensuing section.  

2.6 OPTIMUM CURRENCY AREA (OCA) THEORY  

This section traces the origins of the OCA theory and the various properties 

proposed over the years. It will conclude by highlighting those properties that are 

widely used in modern times in assessing the feasibility of monetary unions and 

single currencies. 

2.6.1 The origins of OCA 

The literature review on OCA theory mainly focuses on the works of Mundell 

(1961), McKinnon (1963), Kenen (1969) and Vaubel (1976). Much of the rationale 

put forward for a monetary union are based on the properties/characteristics 

identified by these leading scholars. However, other scholars such as Ingram 

(1959) and Magnifico (1971) have made important contributions. The 

properties/characteristics are what potential members of a single currency area 

should (ideally) possess before surrendering nationally tailored monetary policies 

and exchange rate adjustment mechanisms. Mongelli (2010:136) asserts that 50 

years after the founding of the OCA theory, most of the OCA properties are still 

relevant.  
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2.6.1.1 Mundell’s pioneering work of OCA theory  

For the ground-breaking work on the OCA, Mundell earned a Nobel Prize in 

economics and his work largely paved the way for the establishment of the euro 

(Ngo, 2012:66). Mundell (1961:657-659) describes an OCA as an “optimum 

geographic area” in which a group of countries share a common currency or 

maintain their own currencies, which have permanently fixed exchange rates with 

full convertibility. The OCA theory identifies optimality criteria for proposed 

monetary union. These criteria relate to the degree of labour mobility, wage and 

price flexibility and the incidence of asymmetric shocks of the proposed monetary 

region.  

Mobility of factors of production, including labour, among member countries is 

believed to reduce the need to alter real factor prices and nominal exchange rate 

in response to disturbances (Mundell, 1961). Mobility of factors of production has 

other important gains for trading partners. Mongelli (2010:116) explains that the 

trade theory has long established that the mobility of factors of production 

enhances both efficiency and welfare among trading partners (Mongelli, 

2010:116). In terms of OCA, labour mobility is highlighted especially as a key 

attribute in forming a monetary union since such mobility reduces the need to 

adjust nominal exchange rate as a means of correcting external imbalance 

(Kreinin, 2002:378; Dellas & Tavlas, 2009:1123). 

Flexible price and wages are important properties of OCA and are vital in 

restoring equilibrium (Dellas & Tavlas, 2009:1123). Mongelli (2010:116) is of the 

view that when prices and wages are flexible among countries that are 

contemplating a common currency, the transition towards adjustment following a 

shock is less likely to be associated with sustained unemployment in one 

country and/or inflation in another. Alternatively, Mongelli (2010:116) explains if 

prices and wages are rigid or sticky, some measure of real flexibility could be 

attained by adjusting the exchange rate. The optimality of a monetary union 

entails that members of the monetary union are able to maintain external 

equilibrium without creating domestic unemployment but with domestic price 

stability. This is achieved without the intervention of fiscal or monetary policies in 
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restoring both internal and external equilibrium (Marco, 2014:3). Mundell also 

suggested that economies that share similar terms-of-trade shocks are more 

suitable candidates for an OCA than economies that are prone to asymmetric 

shocks (Tavalas, 2007:7). 

Fleming later extended the work on the role of prices in 1971. Fleming (1971:476) 

argued that when inflation rates among countries are low and similar over a 

period of time, terms of trade remain fairly stable. This fosters more equilibrated 

current account transactions and trade among member countries, reducing the 

need for nominal exchange rate adjustments (Mongelli, 2010:118). Similarly, 

Magnifico (1971) introduced the concept of national propensity to inflation as the 

relevant criteria for a monetary union.  

2.6.1.2 McKinnon’s contribution to OCA theory 

McKinnon (1963), a key contributor to the OCA theory, is of the view that open 

economies are better candidates for a monetary union than are closed 

economies. Thus, the openness of the economy and/or trade integration are 

critical conditions for an economic union. This is because the exchange rate will 

not have a serious shock and/or impact on their economies. Further discussion is 

provided in section 2.6.2.1. 

2.6.1.3 Kenen’s contribution to OCA theory 

The OCA was further expounded by Kenen (1969), who argued that diversified 

economies are better candidates for a monetary union than less diversified 

economies because they are provided with the necessary insulation to withstand 

external shocks. In this case, the diversification of the economies involved in a 

monetary union is viewed as a critical condition for given monetary union. This is 

because highly diversified economies are more likely to incur reduced costs as 

a result of forsaking nominal exchange rate changes and finding a single 

currency beneficial to their economies (Mongelli, 2010:117). Dellas and Tavlas 

(2009:1125) opine that similarity of economic structures and fiscal integration 

among economies are crucial aspects of Kenen’s contribution to the OCA theory.  
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Furthermore, Kenen (1969) advocated for fiscal integration to be included as a 

criterion to judge optimality for participation in a currency union (Dellas & Tavlas, 

2009:1123). Kenen (1969) argued that countries in currency union should have a 

supranational fiscal transfer mechanism from one region to the other when 

affected by asymmetric shocks (Dellas & Tavlas, 2009:1123). However, this would 

require an advanced degree of political integration and willingness among 

member countries (Mongelli, 2010:118).  

2.6.1.4 Ingram’s contribution to OCA theory 

Ingram’s theory (1959) focused on the financial side of the economy and it states 

that higher degrees of financial integration are a prerequisite for an OCA. This is 

because financial market integration can reduce the need for adjustment of 

exchange rates. Mongelli (2010:117) explains financial market integration may 

cushion temporary adverse disturbances in the markets through capital inflows 

such as by borrowing from surplus areas that can be reverted when the shock 

is over. Mongelli (2010:117) further explains that with a high degree of financial 

integration even modest changes in interest rates would elicit equilibrating 

capital movements across partner countries. This would reduce differences in 

long-term interest rates, easing the financing of external imbalances but also 

fostering an efficient resource allocation. However, there is a view that 

suggests that financial integration might in fact lead to destabilising capital 

movements (Mongelli, 2010:117). 

2.6.1.5 Vaubel’s contribution to OCA theory 

Vaubel’s (1976) theory focuses on real exchange rates and states that a group of 

countries should form a monetary union when they have no need to modify their 

real exchange rates through changes in nominal exchange rates (Zis, 1992; 

Marco, 2014:8). Subsequently Vaubel (1988), proposed four alternative types of 

monetary union that could be adopted by countries. 

The first alternative is the currency union, a type of union preferred by the 

European community, which involves a number of countries adopting a single 

currency and a union central bank. In this type of union, Vaubel (1988) argues 
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that a currency union cannot exist without perfect capital mobility and a fully 

integrated financial sector. The implication of this scenario is that currency union 

must be preceded by the removal of all impediments to the movement of capital 

across potential member countries and the construction of common legal 

frameworks, which facilitate complete financial integration. 

The second alternative is an exchange rate union, which involves an irrevocable 

fixity of intra-union exchange rates and the free movement of capital across the 

union. In contrast to currency union, there is no need for a union central bank; 

member countries supply and manage their own currencies (Zis, 1992:40). It 

appears, therefore, member countries enjoy higher degrees of monetary 

autonomy in an exchange rate union than a currency union. 

The third alternative is a free intercirculation union. In this form of union, Vaubel 

(1988) explains member countries’ currencies move freely and compete 

throughout the union. In this type of union, member countries cannot pursue 

monetary policies independently of each other if they are to survive in the long-

run. Consequently, as no government would risk the political cost of its currency 

disappearing in the union, convergent monetary policies are pursued by member 

countries, which theoretically results in common inflation and interest rates (Zis, 

1992:41). 

The fourth alternative is the parallel currency union. In this union, member 

countries retain their respective currencies but there is a parallel currency, which 

circulates and is managed by a union monetary authority (Vaubel, 1988). This 

form of union shares some features with free intercirculation union in as far as 

free movement of currencies and competition is concerned. Similarly, it also 

shares some features with a currency with regard to the establishment of a union 

monetary authority (Zis, 1992:41). 

The discussion on the OCA theory is elaborated further in the following section by 

highlighting the various characteristics/properties identified for optimum currency 

areas.  
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2.6.2 Properties for assessment of monetary union feasibility 

The properties identified and discussed in the section are those that are widely 

used in modern times in assessing the feasibility of monetary unions and single 

currencies. 

2.6.2.1 Degree of economic openness 

Degree of openness relates to a measure of the extent to which an economy 

engages in trade with other countries or regions. The World Bank defines trade 

as the sum of exports and imports of goods and services measured as a share of 

GDP. Degree of openness as a criterion for judgment optimality was developed 

by McKinnon (1963). According to McKinnon (1963), countries with open 

economies are better candidates for a currency union than countries with less 

open economies. An economy that trades with the rest of the world has greater 

interest in having a fixed exchange rate. Thus, the openness of the economy 

and/or trade integration are critical conditions for an economic union. This is 

because the exchange rate will not have a serious shock and/or impact on their 

economies. The “endogeneity of OCA” theory asserts that monetary integration 

catalyses further openness of the economies of currency union members 

(Mongelli, 2010:117).  

A degree of openness of an economy is computed by the sum of its imports and 

exports expressed as a percentage of GDP (Byström et al., 2005:619). Thus, it is 

the ratio of the sum of total imports and exports to GDP.  

2.6.2.2 Business cycle synchronisation  

Similarity of economic structures among potential member countries is 

considered an important facet in forming a monetary union, according to the OCA 

theory (Kenen, 1963). Dellas and Tavlas (2009:1125) opine that similarity of 

economic structures and fiscal integration among economies are crucial aspects 

of Kenen’s contribution to the OCA theory. De Haan et al. (2008) suggest that 

economies, whose business cycles converge, constitute good candidates for a 

monetary union.  
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GDP as a comprehensive measure of economic activity is used to measure the 

symmetry/asymmetry of the economies in the two regions in this study. 

Numerous studies have utilised this approach (Artis & Zhang, 2001; Zhang et al., 

2004; Byström et al., 2005:619; Amoah, 2013; Sheikh et al., 2013). High degrees 

of business cycle synchronisation amongst members of a monetary union are 

crucial for a smooth functioning of a given monetary union as it eases the 

management of economic policies, in particular, in applying a single monetary 

policy (Gayer, 2007:2). De Haan et al. (2008) concur and suggest that economies 

whose business cycles converge constitute good candidates for a monetary 

union. Evidence on lack of synchronisation of growth rates across countries 

suggests only limited economic convergence of the economies concerned 

(Drummond et al., 2015:5). It also is argued that monetary union by itself and the 

economic and financial integration of the economies could spur the occurrence of 

a common area-wide business cycle synchronisation (Gayer, 2007:2). 

2.6.2.3 Generalised purchasing power parity (GPPP) 

The GPPP theory incorporates two important macroeconomic variables, namely 

exchange rate and inflation rate. As indicated earlier, the Vaubel theory focuses 

on real exchange rates and states that a group of countries should form a 

monetary union when they have no need to modify their real exchange rates 

through changes in nominal exchange rates (Zis, 1992; Marco, 2014:8). Similarity 

in inflation is crucial in maintaining stable trade among countries (Fleming, 

1971:476). As elaborated earlier, flexible prices and wages are vital in restoring 

equilibrium according Mundell’s OCA theory (Dellas & Tavlas, 2009:1123). 

Among many other studies Aggawal and Mougoue (1996), Bernstein (2000), Kim 

et al. (2009), Mishra and Sharma (2010) and Zehirun et al. (2015) have employed 

the GPPP in assessing the feasibility of monetary unions and single currencies. 

To give perspective to GPPP, first reference to the purchasing power of parity is 

made. Purchasing power parity (PPP) is one of the key assumptions in open 

macroeconomics and international finance models (Su et al., 2014:161). The 

PPP hypothesis has been a major topic for empirical research (Wu et al., 
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2011:572). The PPP hypothesis is based on a simple idea on the law of one 

price, which postulates that identical goods should sell at the same price in 

different countries and that the exchange rates between currencies will allow this 

to happen (Kreinin, 2002:379). Thus, the existence of PPP is based on the 

assumption of perfect inter-country goods arbitrage. As a result, PPP is expected 

to hold only in the long run. This is simply because in the short run, market 

conditions such as transaction costs, taxation, trade barriers and differences in 

price indices across countries tend to interfere in the price adjustment (Kim et al., 

2009:96). This implies that the PPP has limitations in explaining the relationship 

between movement in prices and exchange rates as non-stationary series.  

In light of the limitations and weaknesses of the PPP in explaining the 

movements in prices and exchange rates and its inability to adequately clarify the 

non-stationarity of real exchange rate caused by the fundamental determinants of 

exchange rate that are non-stationary themselves, Enders and Hurn (1997:437) 

proposed the GPPP to address such limitations and weaknesses. Enders and 

Hurn’s (1997:437) theory (the GPPP) is a powerful tool in evaluating exchange 

rate behaviours across multiple countries (Bernstein, 2000:389). The GPPP 

theory postulates that even though bilateral real exchange rates are generally 

non-stationary, in the long-run they might be cointegrated, provided the forcing 

variables or long-run fundamental macroeconomic variables or macroeconomic 

determinants that define real exchange rates are highly associated (Bernstein, 

2000:389; Mishra & Sharma, 2010:207). The implication of this is that if GPPP 

holds in proposed monetary areas, the fundamental forces that affect real 

exchange rates may share common stochastic trends and at least one linear 

combination of the various bilateral real exchange rates may exist that is 

stationary (Mishra & Sharma, 2010:207). 

2.6.3 Weaknesses and limitations of the OCA theory 

The OCA theory is not without limitations and criticisms. Mongelli (2010:4-5) 

summarises the weaknesses and limitations that hampered the normative appeal 

of the theory. Some of the criticisms levelled against the theory are (Mongelli, 

2010:4-5): 
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 Several of the OCA properties are difficult to measure unambiguously  

 Some of the OCA properties are also difficult to evaluate against each other 

 The OCA theory, as a whole, lacked a unifying framework 

 One could still end up drawing different borders for a currency area by 

referring to different OCA properties 

 While most OCA studies are applied to sovereign countries, OCAs may not 

correspond to national borders 

 The discussion of the benefits and costs from sharing a single currency by 

many authors was incomplete at best and quite vague and hazy at worst 

 With hindsight, the early OCA theory could not have predicted the growing 

importance of services in post-industrialised economies 

 With hindsight, the early OCA theory could also not have predicted the 

pervasive role of institutions in hindering product and labour market flexibility 

and mobility. 

The OCA theory does not explicitly address the political dimension into the 

debate of monetary unions and single currencies. However, there is no doubt that 

political consensus and commitment is vital in undertaking a decision of this 

magnitude. This is because issues of surrendering monetary and exchange rate 

policies and fiscal transfers are definitely political; therefore, need political will of 

all involved. Mongelli (2010:118) is of the view that political will among member 

countries fosters compliance with joint commitments, advances cooperation and 

encourages institutional linkages among member countries. 

The section below highlights some of the pertinent benefits and costs of a 

monetary union. 

2.6.4 Benefits and costs monetary union 

Dellas and Tavlas (2009:1118) assert that the theory of OCA has long been a 

subject of academic research and object of controversy since the 1950s by 
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Friedman on the issue of fixed versus floating exchange rates.  There are 

benefits and costs attached to the monetary union project.  

2.6.4.1 Benefits of monetary union 

Bąk and Maciejewski (2015:8) suggest that currency union is favourable because 

it eliminates financial transaction costs, risk hedging and barriers to free trade 

and capital flows among member countries, thereby leading to increased trade. 

Furthermore, Bąk and Maciejewski (2015:8), argue that a currency union also 

supports integration and the development of financial markets, contributes to 

business cycle conformity among member countries and facilitates price and 

interest rate arbitrage, which imposes greater competition and is a guarantor of 

better capital allocation within the common currency area.  

Similarly, Drummond et al. (2015:5) are of the view that members of a monetary 

union will benefit from closer economic integration and related gains from lower 

transaction costs, price stabilisation, efficient resource allocation and improved 

access to goods, labour and financial markets. These benefits are accrued due to 

the elimination of exchange rate costs and the elimination of exchange rate 

volatility and uncertainty. Furthermore, Drummond et al. (2015:5) indicate that 

these benefits will in turn stimulate trade, investment and economic growth 

across members of the monetary union. Correspondingly, Ngo (2012:66) is of the 

view that some of the benefits of a monetary union are intangible. Ngo (2012:66) 

argues that a monetary union may yield an increased political cohesion and 

stability amongst member countries, since an increase in trade and cooperation 

amongst countries tend to deliver developments in the social and political 

spheres. In this respect Masson and Pattillo (2004a:10) opine that Africa to 

counter its perceived economic and political weaknesses through various trade 

and economic arrangements. 

As can be seen in the next section, the loss of monetary sovereignty often is cited 

as the main cost a monetary union. However, Van Der Merwe and Mollentze 

(2010:419) highlight the argument that this loss of monetary authority for the 

individual countries may be a blessing in disguise. The argument is that many 
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national monetary policy measures may be influenced by political pressures to 

serve the interest of politicians, such as the monetisation of fiscal deficits. In 

addition, many national central banks have a record of being unable to deal 

efficiently with external shocks. In such cases, the costs of surrendering 

monetary sovereignty are small.  

2.6.4.2 Costs of a monetary union 

However, the move to a monetary union is not without costs. Its opponents often 

cite the inability of member countries to employ monetary and exchange rate 

policies in pursuit of domestic economic objectives as a cost of a monetary union 

(Zis, 1992:45). The main cost of joining a monetary policy is giving up one’s 

nationally-tailored economic policy (monetary sovereignty). Thus, a country 

relinquishes its monetary and exchange rate policy instruments when it joins a 

monetary union (Dellas & Tavlas, 2009:1118; Van Der Merwe & Mollentze, 

2010:426). The abandonment of independent monetary policy is the primary 

argument against the adoption of a common currency (Bąk & Maciejewski, 

2015:8). This implies that member countries of a monetary union have to 

abandon their independent and nationally-tailored monetary and exchange rate 

policies in place of a common (supranational) policies applicable to the wider 

economic conditions of the economic union rather than national conditions. In the 

case of the EU a limited loss of political and potential fiscal autonomy has been 

observed over the past few years (Ngo, 2012:66).  

2.7 CONCLUSION  

This chapter provided discussion in line with the theoretical objectives for the 

study. The increased economic integration in various parts of the world is 

facilitated and driven mainly by advancements in information technology, 

communication and trade. Economic integration takes different forms and is 

implemented at different levels or stages including preferential trade agreement, 

FTAs, CU, common market and finally economic union incorporating monetary 

and fiscal matters.  
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The European economic integration was discussed in order to give context and 

appreciate the efforts and progress being made with respect to economic 

integration in Africa, especially in SADC and EAC. The European economic 

integration was discussed so important lesson can also be drawn from their 

experience. The chapter traced that European economic integration that started 

from the ashes of the Second World War for various economic and political 

considerations. Various treaties, prominently the Maastricht Treaty, helped 

facilitate the economic integration and was finally achieved in 1999 after 50 years 

of hard work. The Maastricht Treaty stipulated various criteria to be achieved in 

relation to inflation rates, interest rates, exchange rates and fiscal matters. It 

seems the Euro Zone is still a work-in-progress and there are lots of challenges 

to be addressed.  

Africa’s quest for economic and political union can be traced to the founding of 

the OAU in 1963. The initial goal of the early African leaders was to integrate 

Africa and to develop the continent through import-substitution industrialisation. 

This was a key feature of the immediate post-colonial period. The goal of a single 

currency has long been a pillar of African unity and a symbol of strength. It is 

motivated by the desire to counteract the perceived economic and political 

weaknesses of the continent and the successful launching of the Euro. Africa as 

a whole is aiming for a monetary union and single currency by 2021. Many 

regional trading blocs and economic communities in Africa, including SADC and 

EAC, are working towards this objective. Both regions have set a number of 

milestones and MECC to be achieved in preparation for formation of monetary 

unions in their respective region. 

The chapter presented critical reading on the theory of monetary union and single 

currency on the basis of OCA theory. The various properties that determine the 

viability of monetary union were discussed.  These properties are mobility of 

factors of production (Mundell), price and wage flexibility (Mundell), degree of 

economic openness (McKinnon), diversification in production and consumption 

(Kenen), similarities in economic structure (Kenen), similarity of inflation rates 

(Fleming), GPPP (Enders & Hurn), financial integration (Ingram), fiscal integration 
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(Kenen) and political integration. The chapter highlighted those properties that 

are widely used in assessing feasibility of monetary unions, namely openness of 

economies, business cycle synchronisation and the GPPP. The chapter also 

discussed Vaubel’s four alternative types of monetary union that can be adopted 

by countries/regions, namely a currency union, an exchange rate union, a free 

intercirculation union and a parallel currency union. Some of the main criticisms 

levelled against OCA theory are its properties OCA properties are difficult to 

measure unambiguously and are difficult to evaluate against each other.  

Members of a monetary union are said to benefit from closer economic 

integration and related gains from lower transaction costs, price stabilisation, 

efficient resource allocation and improved access to goods, labour and financial 

markets. A monetary union may yield an increased political cohesion and stability 

amongst member countries, since an increase in trade and cooperation amongst 

countries tends to deliver developments in the social and political spheres. The 

main cost of joining a monetary union is relinquishing a nationally-tailored 

monetary policy and exchange rate policy in place of a common (supranational) 

policy. A limited loss of political and potential fiscal autonomy also occurs when 

joining a monetary union. 

The following chapter discusses the research design and methodology adopted 

in the study in addressing the empirical objectives of the study.  
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CHAPTER 3 

RESEARCH DESIGN AND METHODOLOGY 

3.1 INTRODUCTION 

This study adopted a quantitative approach in analysing the economic feasibility 

of a monetary union in the two African economic regions. The study employs two 

separate but complimentary methodologies to realise its objectives. The two 

methodologies are analysis of the MECC and OCA theory. As stated in Chapter 

1, this study’s primary research objective is to analyse the feasibility of a 

monetary union in SADC and EAC, in the envisaged time frame. In the first 

method, the feasibility of the monetary union is assessed through the analysis of 

the MECC (and it forms empirical objective I). This method involves analysis of 

key macroeconomic variables (criteria) such as inflation rate, budget deficit, 

government debt, foreign reserves and GDP growth rate and employs descriptive 

statistics.   

In the second method, the feasibility of the monetary union is conducted using 

the OCA theory (and it forms empirical objective II). This method involves 

analysis of key optimality properties advocated by the OCA theory including 

degree of openness, business cycle synchronisation and the generalised 

purchasing power of parity and employs descriptive statistics, correlation analysis 

and various econometrics modelling and techniques. 

The chapter commences with discussion of the methodology on MECC.  

3.2 METHODOLOGY ON MECC 

As indicated in chapters 1 and 2, member countries in both economic 

communities are expected to attain certain MECC in a sustainable manner before 

the commencement of the monetary union in their respective regions (empirical 

objective I). Table 3.1 reflects a concise version of the MECC and goals 

assessed in this study (Section 2.3, Chapter 2). The macroeconomic variables 

considered in this analysis are inflation rate, budget deficit, foreign reserves, 
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government debt and GDP growth. The selection of these convergence criteria 

was informed by their importance as indicated in the respective protocols signed 

by the economic regions and by the need to have common variables so that 

comparison could also be made between the two economic regions (empirical 

objective III). As indicated in Table 3.1, the MECC merely indicates a certain 

outcome or percentage to be achieved by a certain time (in this case, 2015) and 

as such requires descriptive statistics to assess the achievement or lack thereof 

(Rossouw, 2006a:156). This study employed a quantitative method in analysing 

the economic feasibility of a monetary union in the two African economic regions.  

Table 3.1: Concise version of MECC and goals 

Criterion By 2015 

Inflation rate <5% 

Budget deficit 3% of GDP as anchor, with a range of 1% 

Foreign reserves More than 6 months’ import cover 

Government debt Less than 60% of GDP 

GDP growth  >7% 

Source: Rossouw (2006b:384) 

A description of the sample is provided in the following section. 

3.2.1 Sample description  

SADC is the largest trading block in Africa and consists of 15 member countries, 

namely Angola, Botswana, Congo (DRC), Lesotho, Madagascar, Malawi, 

Mauritius, Mozambique, Namibia, Seychelles, South Africa, Swaziland, Tanzania, 

Zambia and Zimbabwe (Map 2.2 shows the SADC member states).  

Table 3.2 provides basic information (indicators) of the countries in the SADC 

region. South Africa has by far the largest economy in the region. It plays such a 

dominant role – its GDP alone is greater than the combined GDPs of the other 14 

SADC member countries. The next largest economy is Angola followed by 

Tanzania and DRC. Seychelles, Lesotho and Swaziland are among the countries 

with very small economies. South Africa is also the most populous country in the 
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region. Based on the size of the economy and its population, South Africa is likely 

to have a major influence should a monetary union take place in the region. 

Table 3.2: Basic indicators of the SADC region 

Country 
Name of 
currency 

Land 
area 

(Square 
KM) 

Population 
(million) 

GDP(U
S$ 

Billion) 

GDP 
growth (% 
change) 

GDP per 
capita 
(US$) 

Angola New kwana 1246700 25.115 102.979 2.998 4,100.31 

Botswana Pula 566730 2.129 12.86 -0.339 6,040.95 

DRC Fran congolais 2267050 81.68 38.873 7.745 475.91 

Lesotho Loti 30360 1.932 2.032 2.468 1,051.60 

Madagascar Malagasy arirary 94280 24.235 9.737 3.033 401.77 

Malawi Kwachas 581800 18.111 6.416 2.95 354.27 

Mauritius Mauritian rupee 2030 1.259 11.608 3.374 9,218.42 

Mozambique Metical 786380 27.978 14.965 6.3 534.87 

Namibia Namibian dollar 823290 2.221 12.832 4.499 5,776.90 

Seychelles 
Seychelles 
rupee 

743390 0.092 1.375 4.367 14,940.70 

South Africa Rand 885800 54.957 312.957 1.283 5,694.57 

Swaziland Liangeni 386850 1.283 4.028 1.661 3,139.66 

Tanzania 
Tanzanian 
shilling 

455 47.679 44.904 6.968 941.80 

Zambia Kwacha 1213090 16.212 21.889 3.636 1,350.15 

Zimbabwe Zimbabwe dollar 17200 13.407 14.269 1.495 1,064.35 

Aggregate NA 9645405 318.29 611.724 3.495867 541.72 

Source: Author’s own compilation from IMF and World Bank (2015) 

The EAC, a much smaller grouping compared to SADC, includes Kenya, 

Rwanda, Tanzania, Uganda and Burundi. South Sudan has joined recently 

(2015) since its independence in 2011 from Sudan but is excluded from analysis 

due to data limitation, as it is new country. 
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Table 3.3 provides basic information (indicators) of the countries in the EAC 

region. The economy in this region is dominated by Kenya and Uganda. Burundi 

and Tanzania have much smaller economies. In terms of population, Tanzania 

leads the group followed by Rwanda. 

Table 3.3: Basic indicators of the EAC region 

Country 
Name of 
currency 

Land 
area 

(Square 
KM) 

Population 
(million) 

GDP(US$ 
Billion) 

GDP 
growth  

(% change) 

GDP per 
capita 
(US$) 

Burundi Burundian franc 25680 9.422 2.881 -4.109 305.78 

Kenya Kenyan shilling 24670 44.226 61.405 5.592 1,388.45 

Rwanda Rwandan franc 569140 11.301 8.267 6.944 731.51 

Tanzania Tanzanian shilling 885800 11.893 2.627 -0.173 220.8 

Uganda Ugandan shilling 200520 47.679 44.904 6.968 941.80 

Aggregate NA 1705810 124.521 120.084 3.0444 549.98 

Source: Author’s own compilation from IMF and World Bank (2015) 

3.2.2 Data and selection of variables for MECC 

Secondary data for the macroeconomic variables including inflation rate, budget 

deficit, government debt, foreign reserves and GDP growth rate for each country 

of the two economic regions were used to assess the progress towards 

macroeconomic convergence.  The selection of the variables was informed by 

their importance as indicated in the respective protocols signed by the economic 

regions (SADC protocol on finance and investment, 2006; East African 

Community, 2013) and by the need to have common variables so that 

comparison could also be made between the two economic regions (empirical 

objective III).  

Data were gathered from the World Databank and IMF from 1995 to 2015 (21 

years) for which sufficient data were available for most of the countries involved 

during the time period under this study. The SADC protocol and EAC protocol on 

convergence criteria were signed in 2006 and 2013, respectively. These 
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protocols require member states to achieve certain MECC ahead of the 

envisaged monetary union (SADC protocol on finance and investment, 2006; 

East African Community, 2013). However, it must be noted that most of the 

countries in the two economic regions are struggling to compile some of the 

variables in the MECC and in some cases, data is available only for shorter 

period. This section, specifically describes the methodology used to assess the 

progress that need to be achieved by the year 2015 (as reported in Table 3.1). 

Given this objective and the nature of the statistics required to achieve it, the 

selection of time period (21 years) is more than sufficient; even the 10-year 

period is sufficient. The effort to cover a longer period was made to provide more 

perspective and background to the economic condition of the countries 

contemplating the monetary union. Thus, the extended time period is pursued to 

provide historical background and context in economic performance of member 

states. Zimbabwe was excluded from the analysis due to data limitations. Table 

3.4 provides relevant information regarding the source of data and selection of 

variables. As indicated earlier, descriptive statistics such as mean and standard 

deviation are used to assess the progress made with regard to the MECC. 

Table 3.4: Data and selection of variables for MECC 

Criterion Data utilised Period Source 

Inflation rate 
Inflation, consumer prices 
(annual %) 

21 years (1995-2015) World databank 

Budget deficit 
General government revenue 
and expenditure 

14 years (2002-2015) IMF 

Foreign reserves 
Total reserves in months of 
imports 

10 years (2005-2014) World databank 

Government debt 
General government gross 
debt as % of GDP 

14 years (2002-2015) IMF 

GDP growth 
Gross domestic product, 
constant prices % change 

21 years (1995-2015) IMF 

The statistics utilised to describe the achievement of the MECC are discussed in 

the following section. 
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3.2.3 Descriptive analysis of MECC 

A quantitative approach was adopted in analysing and assessing the progress 

towards a monetary union in SADC and EAC. Specifically, descriptive statistical 

analysis was employed in analysing the attainment of the MECC. Given the 

nature of the objectives that need to be achieved, the following descriptive 

statistics were deemed sufficient and appropriate. 

3.2.3.1 Measurement of central tendency in MECC variables 

Measures of central tendency include the mean, median and mode. A measure of 

central tendency is a value that attempts to describe a set of data by identifying 

the central position within a given dataset. Mean, or average value, is the most 

frequently used measure of central tendency. Mean is the total sum of all 

observations in a dataset divided by the total number of observations (Zikmund & 

Babin, 2013:339; Neuman, 2014:399). Mean is computed in this study to assess 

the achievement of key macroeconomic variables (criteria) such as inflation rate, 

budget deficit, government debt, foreign reserves and GDP growth rate. In other 

words, mean was computed to provide a holistic view of average achievement of 

a given variable (criteria) over a period of time. 

3.2.3.2 Measurement of variability in MECC variables 

Variance and standard deviation are statistics that describe measures of 

variability. Standard deviation is the most commonly used measure of variability. 

The standard deviation describes the average amount by which the scores 

deviate from the mean (Hair et al., 2013:272). Standard deviation is related 

closely with variance and it is the square root of the variance (Chandra & 

Sharma, 2013:36). The standard deviation was used to describe the manner in 

which the various MECC are achieved. In other words, the standard deviation 

was used to detect the existence of significant variations or fluctuations in the 

achievement of the MECC. In addition, maximum and minimum values were 

identified to highlight the range of observation among the variables.  
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3.2.3.3 Measures of shape  

In addition to measures of central tendency and variability, measures of shape, 

namely skewness and kurtosis were computed to inspect the shape of 

distribution (Blunch, 2008:96; Malhotra, 2010:488).  Skewness measures the 

degree to which a variable in a distribution is asymmetrical. The distribution could 

either be symmetric or skewed. Kurtosis refers to the measure of the peakedness 

or flatness of a given distribution (Blunch, 2008:96). Kurtosis may have a zero 

value indicating normal distribution, positive value indicating that the distribution 

is more peaked than normal distribution, or negative, which explain a distribution 

that is flatter than the normal distribution. Skewness and excess kurtosis were 

calculated to indicate whether a given observation (for example inflation rate) 

depart significantly from normality. 

The next section describes data and selection of variables utilised in addressing 

empirical objective I, namely the feasibility of monetary union using the MECC.  

The following section describes the methodology employed in achieving empirical 

objective II. 

3.3 METHODOLOGY ON ASSESSMENT OF OCA 

The analysis on the OCA theory also involves a quantitative method. In 

accordance with the OCA theory, degree of openness of the economies, 

synchronisation of business cycles and the GPPP are analysed to assess the 

feasibility of the monetary union as envisaged by the respective protocols of the 

two economic regions (empirical objective II).   

The next section describes data and selection of variables utilised in realising 

empirical objective II, namely the feasibility of monetary union using the OCA 

theory.  

3.3.1 Data and selection of variables for OCA 

Table 3.3 provides relevant information regarding the source of data and 

selection of variables.  
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Annual trade as a percentage of GDPs of all the countries in the two regions 

were downloaded from the World Bank (World Development Indicators) from 

1986 to 2015 (30 years). The number of observations was deemed sufficient 

since only descriptive statistics are needed to achieve the objective in this 

respect. Similarly, annual GDP (constant prices) percentage change of all the 

countries in the two regions were downloaded from IMF (World Economic 

Outlook Database) from 1986 to 2015 (30 years) to assess business cycle 

synchronisation (similarities of economic structures). 

Monthly nominal exchange rates (a market price of US dollar for a domestic 

currency) and CPI of all the sample countries in the two regions and United 

States’ CPI were utilised in analysing the GPPP in the two regions. All data were 

downloaded from McGregor INET BFA. The data spans from 1995:02 to 2015:11 

resulting in 250 country-specific observations, which is more than sufficient for 

econometrics analysis. 

Table 3.5: Data and selection of variables for OCA theory 

OCA Property Data utilised Period Source 

Degree of 
openness 

Trade as a % of 
GDP 

Annual data from 1986 
to 2015; 30 years 
(observations) 

World databank 

Business cycle 
synchronisation 

GDP growth rate 
Annual data from 1986 
to 2015; 30 years 
(observations) 

IMF 

Economic variable 
needed to conduct 
GPPP analysis 

Nominal 
exchange rate of 
$US for SADC & 
EAC countries 

Monthly data, from  
February 1995 to 
November 2015; 250 
individual observations 

McGregor INET 
BFA 

Inflation rate for 
SADC & EAC 
countries 

Monthly data, from  
February 1995 to 
November 2015; 250 
individual observations 

McGregor INET 
BFA 

Inflation rate for 
US 

Monthly data, from  
February 1995 to 
November 2015; 250 
individual observations 

McGregor INET 
BFA 
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3.3.2 Descriptive analysis for degree of openness 

Trade openness of an economy is a crucial aspect in assessing the desirability of 

a monetary union and adoption of a single currency (McKinnon, 1963). An 

economy that trades with the rest of the world has greater interest in having a 

fixed exchange rate (Mongelli, 2008). This is achieved through the adoption of 

common currency.  

A degree of openness of an economy is computed by the sum of its import and 

export expressed as a percentage of GDP (Byström et al., 2005:619). A 60 

percent trade (% of GDP) has been used as a benchmark for trade openness as 

applied in the EMU (Amoah, 2013:49). Descriptive analysis such as mean and 

standard deviation were employed in assessing trade openness of the countries 

in both economic regions. 

3.3.3 Analysis for business cycle synchronisation 

Similarity in economic structure is considered an important facet in forming a 

monetary union, according to the OCA theory (Kenen, 1963). De Haan et al. 

(2008) suggest that economies whose business cycles converge constitute good 

candidates for a monetary union. GDP as comprehensive measure of economic 

activity is used to measure the symmetry/asymmetry of the economies in the two 

regions in this study.   

Correlation analysis and Granger causality test were used to assess the 

synchronisation of business cycles. The OCA states that member countries that 

aim to form a monetary union should have similar economic structures. To 

assess this, correlation analysis was found to be appropriate as applied in 

previous studies (Artis & Zhang, 2001; Zhang et al., 2004; Byström et al., 

2005:619; Amoah, 2013; Sheikh et al., 2013).  

3.3.3.1 Correlation analysis for business cycle synchronisation 

Correlation analysis explains the degree to which changes in certain variable are 

associated with changes in another variable (McDaniel & Gates, 2002:560). The 
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correlation coefficient (r) ranges from -1 to +1 (Zikmund et al., 2010:562). A value 

of zero to one (positive associationship) indicates that as the values for certain 

variable increase, so do those of the other variable, whilst a value between zero 

and -1 (negative associationship) means that as the values of certain variable 

increase, those for the other variable decrease. No associationship is indicated if 

r equals zero (Chandra & Sharma, 2013:34).   

The Pearson product-moment correlation coefficient (r) was used to analyse all 

possible bivariate relationships. A two-tailed significance level was assumed at 

the cut level of p < 0.01 or p < 0.05. In assessing the size of the correlation 

coefficients, Cohen’s d-measure of effect sizes was used to measure the 

importance of an effect. An absolute value ranging from 0.10 to 0.29 denotes a 

weak relationship, values between 0.30 and 0.49 represent a medium 

relationship and a value of 0.50 to 1.00 indicates a strong relationship between 

the variables (Pallant, 2013). A positive and significant correlation coefficient 

would indicate synchronous business cycle (i.e. having business cycle 

synchronisation) while a negative coefficient indicates asynchronous business 

cycle (i.e. lack of business cycle synchronisation).  

3.3.3.2 Granger causality test for business cycle synchronisation 

To supplement the findings of correlations analysis, the pairwise Granger 

causality test was conducted. The Granger causality test is a statistical 

hypothesis test for determining whether one time series can be used in 

forecasting another (Granger, 1969).  Granger causality test involves estimating 

the following pair of equations: 

    ∑         ∑            
 
   

 
        . ………………. (3.1) 

    ∑         ∑            
 
   

 
     ............................ (3.2) 

Where it is assumed that the disturbances e1t and e2t are uncorrelated. Equation 

(3.1) postulates that current Xt is related to past values of itself as well as those of 

Yt. Similarly, Equation 3.2 postulates that current Yt is related to past values of 

itself as well as those of Xt. More generally, since the future cannot predict the 
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past, if variable X Granger causes variable Y, then changes in X should precede 

changes in Y. Therefore, in a regression of Y on other variables (including its own 

past values) if we include past or lagged values of X and it significantly improves 

the prediction of Y, then we can say that X Granger causes Y. If Y Granger 

causes variable Y, a similar conclusion can be drawn (Gujarati, 2009:652-655). In 

other words, the GDP growth rates of X country is related to its past economic 

performance and the economic performance of other countries included in the 

equation.  

Prior to undertaking the Granger causality test, an optimal lag length was 

selected in the VAR system. The criteria used for lag selection include Logl 

statistic, LR test statistic, final prediction error (FPE), Akaike information criterion 

(AIC), Schwarz information criterion (SIC) and Hannan-Quinn information 

criterion (HQIC).  

3.3.4 Econometric modelling of GPPP 

The feasibility of a monetary union in the respective regions (SADC and EAC) 

was assessed using the GPPP framework consistent with the OCA theory on 

price (Mundel, 1963), inflation rates (Fleming, 1971) and exchange rates (Vaubel, 

1976; Zis, 1992; Marco, 2014). Various studies have employed the GPPP in 

assessing the viability of monetary unions and currencies (Aggawal & Mougoue, 

1996; Enders & Hurn, 1997; Bernstein, 2000; Beirne, 2008; Kim et al., 2009; 

Mishra & Sharma, 2010) 

The PPP hypothesis is based on the law of one price, which postulates that 

identical goods should sell at the same price in different countries and that the 

exchange rates between currencies allows this to happen. There are two 

versions of PPP, namely the absolute version and the relative version (Kreinin, 

2002:379). The absolute version of PPP posits that if $1 buys the same quantity 

of goods and services in the United States as R12 in South Africa, then the long-

run exchange rate would be $1 = R12 reflecting the relative power of the two 

currencies. On the other hand, the relative version of PPP posits that if prices in 

the United States double and in South Africa quadruple from a given base, then 
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South African currency (R)  should depreciate 50 percent relative to the United 

States currency ($). From this, it is evident that the role of price and nominal 

exchange rate adjustments is crucial in the reversion of PPP (Wu et al., 

2011:283). In terms of the absolute PPP hypothesis, Enders & Hurn (1997:437) 

express the relationship between domestic price, foreign price and the price 

foreign exchange as follows:  

     
  

  
    ……………….……………………………………...... (3.3) 

Where, NER is the nominal exchange rate (expressed as the domestic price of a 

foreign currency, Pd and Pf denote the logs of domestic and foreign price levels 

respectively. The real exchange rate is calculated as follows: 

                 …………………………………………………… (3.4) 

Where, RER is the real exchange rate, NER is the nominal exchange rate, Pd and 

Pf denote the logs of domestic and foreign price levels respectively. 

3.3.4.1 Testing for pure PPP 

The long-run PPP expressed by the following equation implies that real exchange 

rate is stationary (Enders & Hurn, 1997:437). For countries x and y, we construct 

the bilateral real exchange rate in time period t as 

                       …………………………………… (3.5) 

Where, RER is the real exchange rate, NER is the nominal exchange rate, P 

denotes wholesale prices. 

Enders and Hurn (1997:437) argue that numerous studies have shown that real 

exchange rates are non-stationary and this has put the validity of PPP into 

question. Kim et al. (2009:96) suggest that the existence of PPP is based on the 

assumption of perfect inter-country goods arbitrage. As a result, PPP is expected 

to hold only in the long run. This is simply because, in the short-run, market 

conditions such as transaction costs, taxation, trade barriers and differences in 

price indices across countries tend to interfere in the price adjustment. 
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3.3.4.2 Testing for common stochastic trend using GPPP 

In light of the limitations and weaknesses of the PPP in explaining the 

movements in prices and exchange rates and its inability to adequately clarify the 

non-stationarity of real exchange rate caused by the fundamental determinants of 

exchange rate that are non-stationary themselves, Enders and Hurn (1997:437) 

proposed the GPPP to address such limitations and weaknesses. Enders and 

Hurn’s (1997) theory (the GPPP) is a powerful tool in evaluating exchange rate 

behaviours across multiple countries (Bernstein, 2000:389). The GPPP theory 

postulates that even though bilateral real exchange rates are generally non-

stationary, in the long run they might be cointegrated, provided the forcing 

variables or long-run fundamental macroeconomic variables or macroeconomic 

determinants that define real exchange rates are highly associated (Enders & 

Hurn 1997:437; Bernstein, 2000:389; Beirne, 2008:3). The cointegration 

approach normally is employed in determining whether the GPPP holds in 

monetary area (Enders & Hurn, 1997:440). Following Enders and Hurn 

(1997:440), the cointegrating vector of n real exchange rate with the USA dollar 

as a base currency can be expressed as follows: 

                                                              (3.6) 

Where NER1nt  is the log of bilateral real exchange rates at period t between 

country 1 and country n; α 0  is the intercept term; β 1 n  are the parameters of 

cointegrating vector (representing the degree of movement between the countries) 

and e t  is a stationary stochastic disturbance trend. This implies that if GPPP holds 

in proposed monetary area, the fundamental forces that affect real exchange 

rates may share common stochastic trends and at least one linear combination of 

the various bilateral real exchange rates may exist that is stationary (Enders & 

Hurn 1997:437; Beirne, 2008:5). The existence of GPPP suggests that although 

individual bilateral exchange rate may appear non-stationary relative to an 

outside currency, the variation between members of a union has a long-run 

stationary trend. 
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Johansen cointegration test is the econometric technique in examining the GPPP 

(Enders & Hurn, 1997:440). The test is to assess whether or not real exchange 

rate of the countries are cointegrated. Following Beirne (2008:5), we consider the 

following VAR(k) model: 

                                              ∑  ……………………….… (3.7) 

Where Zt is the logarithm of the log of real exchange rate in the form (n x 1) and 

Ai represents an matrix of parameters (n x n). 

Equation 3.7 can be expressed as a VEC model as follows (in first differenced 

form): 

                                       ……………………….… (3.8) 

Where   i represents –(I – A1 - …- Ai), (I = 1,….k-1) and   = - (I – A1 -….Ak). 

By notating the system in this fashion, information is provided for the long-run 

and short-run relationships to changes in Zt. The short-run information is given by 

the estimates of  i, while the long-run information is provided by the estimates of 

  (Beirne, 2008:5-6). Therefore, Johansen co-integration is based on the 

examination of the П matrix. 

As indicated earlier, this study used the Johansen cointegration approach test for 

cointegration of the real exchange rate in the member countries of each monetary 

area. However, unit root tests were conducted to test stationarity of the series. 

This was followed by a panel data analysis, which used panel root test and 

Pedroni’s panel cointegration to test for the integration of the real exchange rate, 

the nominal exchange rate and the price level in the two envisaged monetary 

areas to supplement the findings of the Johansen cointegration test.  

3.3.4.3 Unit root test  

Examination of stationarity of a series is crucial before undertaking any analysis, 

because its stationarity or otherwise may have a strong influence on its behaviour 

and properties and may lead to spurious regression (Brooks, 2014:353). For 
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example, if a standard regression technique is applied on non-stationary data, the 

result of the regression may yield good results with high R squared and 

significant statistics but which is valueless. Therefore, various unit root tests were 

undertaken to establish the stationarity or otherwise of real exchange rates of 

member countries in the two economic regions so that appropriate techniques 

are selected for the study. These tests were used to determine the order of 

integration of the variable (real exchange rate). At the initial stage, two tests, 

namely the augmented Dickey-Fuller test statistic (ADF) and Kwiatkowski-

Phillips-Schmidt-Shin (KPSS) test statistic with AIC lag selection were used.  

The ADF statistic tests the null hypothesis of a unit root (i.e. a series is non-

stationary) against the alternative hypothesis of a stationary series (Hsiao, 

2003:301; Brooks, 2014:363). The KPSS null hypothesis is the opposite and it 

states that a time series is stationary (Kwaitkowski et al., 1992; Adom et al., 

2010:248). Unit root tests were conducted with intercept and no trend. The critical 

values for both tests were set at 5 percent probability.  

If the variables are found not to be stationary then a co-integration test is 

conducted to determine whether a linear combination of the variables is 

stationary. In this study, the Johansen cointegration test was pursued to establish 

whether the two regions constitute an OCA using the GPPP.   

3.3.4.4 Johansen test of cointegration 

Prior to undertaking the Johansen test of integration, an optimal lag length was 

selected using Logl statistic, LR test statistic, FPE, AIC, SIC and HQIC in the 

VAR (vector autoregression) system. 

The Johansen and Juselius (1990) test is usually applied in testing bilateral real 

exchange rate (Mishra & Sharma, 2010:207). The Johansen test of cointegration 

was employed to assess whether real exchange rates in the respective economic 

regions are cointegrated. The Johansen cointegration test requires that the 

variables be non-stationary at level and stationary at first difference and that the 

variables should be cointegrated of the same order.  
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There are two test statistics, namely Trace statistic and Max-Eigen statistic 

available when testing cointegration of a given variable under the Johansen 

approach (Brooks, 2014:387). The two test statistics are formulated as follows 

respectively:  

          ∑            
      ................................. (3.9) 

                         and 

                          ............................ (3.10) 

Where r is the number of cointegrating vectors under the null hypothesis and λ is 

the estimated value for the i th ordered eigenvalues of the matrix of canonical 

correlations (Enders & Hurn, 1997:441; Brooks, 2014:387). These two test 

statistics test the hypothesis that there are at most r cointegrating vectors (0 ≤ r 

≤n) in a series.  

 is a joint test where:  

  : the number of co-integrating vectors ≤ r and  

  : the number of co-integrating vectors > r. 

λmax conducts a separate test on each eigenvalue in sequence as follows: 

  : r = 0 versus   : 0 < r ≤ n 

  : r = 1 versus   : 1 < r ≤ n 

  : r = 2 versus   : 2 < r ≤ n 

…     …                   ... 

  : r = n-1 versus H1: r = n 

The first test involves a    of non-co-integrating vectors. If the    is not rejected, 

it would indicate that there are no co-integrating vectors and the cointegration test 

would be completed. Contrary, if the     for r = 0 is rejected; the    for r = 1 will 

trace
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be tested and so on. Hence, the value of r is increased repeatedly until the    is 

no longer rejected. 

In this study, the Johansen cointegration test was conducted with intercept and 

no trend in model but with a linear deterministic trend in the data series.  If 

variables are found to be co-integrated then the VECM model is used. 

3.3.4.5 Vector error correction model (VECM) 

After establishing long-run relationship among real exchange rates, vector error 

correction model was estimated to test the adjustment towards long-run 

equilibrium real exchange rate in the proposed monetary union and the short-run 

dynamics in the process (i.e. assess the speed of adjustment parameters for the 

real exchange rate). In other words, the adjustment from short-run to long-run 

equilibrium was estimated using the VECM. The equation for the VECM is given 

in Equation 3.8. 

Furthermore, panel data analysis was used to test the GPPP in each area. This 

involves the use of panel root test and Pedroni’s panel cointegration test of the 

real exchange rate, the nominal exchange rate and price level (CPI) to support 

and supplement the evidence suggested by the unit root test and Johansen 

cointegration test in the time series analysis. 

3.3.4.6 Panel root test  

As in the single equation framework, stationarity tests in panel data are useful for 

checking robustness of the conclusion that may be drawn from the analysis 

(Brooks, 2014:550). Three tests, namely the ADF test (Fisher chi-square and 

Choi Z-stat), Im, Pesaran and Shin (IPS) and Hadri (Z-stat and heteroscedastic 

consistent Z-stat) were conducted to assess the stationarity of variables, namely 

real exchange rate, nominal exchange rate and consumer price index (CPI) with 

AIC lag selection were used. The test was conducted with intercept with no trend. 

The critical values of all the tests were set at 0.05 significance level.  
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The ADF and IPS test whether the null hypothesis of panel series has unit root, 

meaning it is non-stationary (Hsiao, 2003:301; Mishra & Sharma, 2010:208). The 

Hadri’s (2000) null hypothesis is the opposite and it states that the panel series 

does not have unit root; meaning it is stationary (Mishra & Sharma, 2010:208; 

Brooks, 2014:550).   

Subsequent to panel root test and establishing the results, the next appropriate 

technique, Pedroni’s panel cointegration test, was applied to further examine the 

cointegration indicated by Johansen cointegration test. 

3.3.4.7 Pedroni’s panel cointegration test 

Pedroni’s panel cointegration test was applied to further examine the 

cointegration of real exchange rate identified through Johansen cointegration test 

using a panel of data. Brooks (2014:551) indicates that panel cointegration 

modelling is still at its infancy and most of the studies so far have relied on the 

generalisation of the single equation method of the Engle-Granger type following 

the pioneering work of Pedroni (2004). The Pedroni’s (Engle-Granger-based) 

technique was used to test panel cointegration of real exchange rates, nominal 

exchange rates and CPI in the two regions. Akin to Johansen test of 

cointegration, Pedroni’s panel cointegration test requires variables be integrated 

of the same order (Engle & Granger, 1987).   

3.3.4.8 Diagnostic checks  

This study adopted various tests including test for serial correlation and 

heteroskedasticity to validate the robustness of the results of VECM. 

Furthermore, the study also conducted a stability check using the inverse roots of 

AR characteristic polynomial to investigate whether the long-run relationships 

established are stable. 

3.4 CONCLUSION 

This chapter discussed the research design and methodology employed to 

realise the study’s objectives. It provided sample descriptions of both economic 
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regions. Discussion and motivation were provided for data and selection of 

variables for the MECC. Descriptive statistics such as the mean, standard 

deviation, skewness and kurtosis were utilised in assessing the feasibility of a 

monetary union in the two economic regions with regard to the MECC ‒ empirical 

objective I. The macroeconomic variables considered in this study, extracted from 

the respective protocols of the two economic regions, include inflation rate, 

budget deficit, foreign reserves, government debt and GDP growth.  

With regards to empirical objective II, feasibility of a monetary union in the two 

economic regions using the OCA theory, various techniques were adopted. The 

data and selection of variables for the OCA theory were discussed and 

motivated. The analytical tools utilised were described. Descriptive statistics were 

used to measure the degree of openness of the economies in question. 

Correlation analysis and Granger causality test were undertaken to assess 

business cycle synchronisation across the two economic regions. 

Various econometrics techniques including unit root test, Johansen cointegration 

test, panel root test, Pedroni’s panel cointegration test and VECM were applied to 

assess whether the GPPP holds in the two economic regions. Diagnostic tests 

such as serial correlation and heteroskedasticity were utilised to validate the 

robustness of the results of VECM. Furthermore, the study also conducted a 

stability check using the inverse roots of AR characteristic polynomial to 

investigate whether the long-run relationships established are stable.  
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CHAPTER 4 

ANALYSIS AND DISCUSSION 

4.1 INTRODUCTION 

Analysis and interpretation of results are presented in accordance with the 

primary and empirical objectives set out in Chapter 1. The study’s primary 

objective is to analyse the feasibility of a monetary union in two African 

economic regions: SADC and EAC in the envisaged time frame. As discussed 

in Chapter 3, the study employs two separate but complimentary methodologies 

to realise its objectives. For the first empirical objective, the feasibility of the 

monetary union is assessed through the analysis of the MECC by employing 

various descriptive statistics. For the second empirical objective, the feasibility 

of the monetary union is conducted using the OCA by employing various 

descriptive statistics, correlation analysis and various econometrics modelling 

and techniques. For the third empirical objective, comparing the feasibility of a 

monetary union in the two African economic regions is attained throughout the 

chapter concurrently as discussion of the two objectives and methods take 

place.    

The chapter commences with a discussion of the results of the MECC, which 

includes the analysis of inflation rates, budget deficits, foreign reserves, 

government debt and GDP growth rates of member countries of the two 

economic regions. An overall assessment of MECC is presented at the end of 

this section. Thereafter, degrees of openness of the economies of the two 

economic regions are discussed. Correlation analysis and Granger causality 

test are then discussed to assess the feasibility of monetary union through 

business cycle synchronisation. The chapter concludes with discussion of the 

GPPP of member countries of the two economic regions. This section covers 

correlation analysis, unit root tests, Johansen cointegration test, panel root test, 

Pedroni’s cointegration test, VECM and various diagnostic tests. 

The following section reports the analysis of the MECC.  
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4.2 MACROECONOMIC CONVERGENCE CRITERIA ANALYSIS 

In this section, a quantitative approach was adopted in analysing and assessing 

the progress towards a monetary union in SADC and EAC. Descriptive 

statistical analysis was employed in analysing the attainment of the 

macroeconomic economic convergence criteria. Secondary data for the 

macroeconomic variables including inflation rate, budget deficit, government 

debt, foreign reserves and GDP growth rate for each country of the two 

economic regions were used to assess the progress towards macroeconomic 

convergence. The selection of the variables was informed by their importance 

as indicated in the respective protocols signed by the economic regions and by 

the need to have common variables so that comparison could also be made 

between the two economic regions. Data were gathered from the World Bank 

and IMF from 1995 to 2015 (21 years) for which sufficient data were available 

for most of the countries involved during a specific time of the period under 

study. Zimbabwe was excluded from all the analysis due data limitations.   

As alluded to in chapters 1 and 2, member countries in both economic 

communities are expected to attain certain MECC in a sustainable manner 

before the commencement of the monetary union in their respective regions. 

The macroeconomic variables considered in this analysis are inflation rate, 

budget deficit, foreign reserves, government debt and GDP growth.  

4.2.1 Achievement of targeted inflation rate 

In respect of inflation, the countries in the economic regions are expected to 

attain an inflation rate of five percent or less by the year 2015. Measure of 

central tendency (mean) and measures of variability (standard deviation) were 

computed to assess the progress made with respect to inflationary condition in 

the two economic regions. Table 4.1 shows statistical information for the past 

21 years (1995-2015) and 10 years (2006-2015) for both economic regions. It 

also highlights the 2015 achievement against the MECC set out for this 

particular year.  

Angola experienced hyperinflation in 1996 due to political crises. Similarly, DRC 

(formerly Zaire) was in civil war in 1995 when it recorded hyperinflation. It is 
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evident from the statistical analysis that significant progress has been made in 

the last 10 years with majority of the countries in the SADC region attaining an 

average of single digit inflation rates with the exception of Angola and Malawi, 

which had 11.63 percent and 14.83 percent, respectively. Mauritius, Lesotho 

and Namibia are among the countries that maintained lower inflation rates of 

5.13 percent, 6.04 percent and 6.10 percent respectively over the last 10 years. 

However, none of the countries in the SADC region could achieve an average 

of five percent over the last 10 years. One issue that needs highlighting is the 

fluctuation of the inflation rates over the years. The standard deviation indicates 

that in deed there have been significant fluctuations and lack of consistency in 

the achievement of the said inflation rates by member countries. The highest 

variability (fluctuation) of inflation was observed in Seychelles with a standard 

deviation of 13.66. Furthermore, the estimates of skewness and excess kurtosis 

indicate that the observation (inflation rate in this case) depart significantly from 

normality. 

Focusing on the year of assessment (2015), majority (11 out of 14 countries) of 

the SADC countries attained single digit inflation rates save Angola, Malawi and 

Zambia. The countries that met the MECC in terms of inflation rates are 

Botswana, DRC, Lesotho, Mauritius, Mozambique, Namibia, Seychelles and 

South Africa. DRC recorded the lowest inflation rate (1.4%), while Malawi’s 

inflation rate was as high as 21.25 percent. The average inflation for the whole 

SADC region was 5.98 percent, which fell outside of the target (criteria). Once 

again, the standard deviation of 5.17 indicates that there is significant variation 

in the attainment of inflation rates by member countries in the region; a careful 

examination of the statistics reveals that countries are meeting MECC on an ad 

hoc basis and lack consistency. Thus, countries in the SADC region have 

significant challenges in addressing the issue of inflationary condition in their 

economies and hence fail to adequately meet the MECC set out for the region. 
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Table 4.1: Inflation rate  

SADC 

Country 
21 yrs (1995-2015) 10 yrs (2006-2015) 

2015  Progress 
Highest Lowest Mean St.Dev Mean St. Dev Skew Kurt 

Angola 4145.11 7.28 393.29 1033.14 11.63 2.37 -0.7 -0.6 10.28 X 

Botswana 12.7 3.06 7.97 2.21 7.57 2.93 0.4 0 3.06 ✔ 

DRC 541.91 1.3 122.72 192.07 8.66 6.68 0.1 -1.9 1.4 ✔ 

Lesotho 33.81 -9.62 6.87 7.34 6.04 2.22 0.9 1.1 3.18 ✔ 

Madagascar 49.08 -1.22 11.34 9.88 8.28 1.87 -0.2 -1.8 6.6 X 

Malawi 83.33 7.41 21.73 17.67 14.83 7.91 0.5 -1.7 21.25 X 

Mauritius 9.73 1.29 5.43 2.23 5.13 3.08 0.5 -1.5 1.29 ✔ 

Mozambique 54.43 1.48 12.26 13.8 7.11 4.3 0.3 -1.9 3.55 ✔ 

Namibia 9.45 2.28 5.74 1.59 6.1 1.91 0.8 0 3.41 ✔ 

Seychelles 36.96 -2.4 5.69 9.94 9.07 13.66 1.6 1.3 4.04 ✔ 

South Africa 11.54 1.39 6.16 2.2 6.17 2.14 2 4.6 4.59 ✔ 

Swaziland 12.66 3.45 7.4 2.75 6.97 2.43 1.6 2.6 5.4 X 

Tanzania 27.43 4.74 9.9 6.03 9.12 3.5 0.9 -0.2 5.59 X 

Zambia 43.07 6.43 17.76 10.02 9.19 2.43 0.6 -0.8 10.1 X 

Note: Aggregate for SDAC for 2015: Mean=5.98; St.Dev=5.17; Highest=21.25; Lowest=1.29 
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Table 4.1: Inflation rate (continued …) 

EAC 

Country 

21 yrs (1995-2015) 10 yrs (2006-2015) 

2015  Progress 

Highest Lowest Mean St.Dev Mean St. Dev Skew Kurt 

Burundi 31.1 -1.4 12.15 8.64 9.82 6.55 1.39 1.55 5.53 X 

Kenya 26.2 1.6 9.05 5.22 10.63 6.42 1.75 3.62 6.6 X 

Rwanda 15.4 -2.4 6.39 4.22 6.66 4.33 0.79 0.24 2.5 ✔ 

Tanzania 27.4 4.7 9.89 6.04 9.12 3.49 0.93 -0.19 5.6 X 

Uganda 18.7 -0.3 6.85 4.63 9.02 5.05 0.82 -0.55 5.2 X 

Note: Aggregate for EAC for 2015: Mean=5.08; St.Dev=1.54; Highest=6.6; Lowest=2.5  
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As illustrated in Table 4.1, akin to the SADC region, countries in the EAC have 

achieved significant progress over the last 10 years with each country achieving 

an average inflation rate of single digit with the exception of Kenya (10.63%). 

Rwanda recoded the lowest inflation rate in the region in the last 10 years. The 

standard deviation indicates that there have been some variations (fluctuations) 

in the attainment of the inflation rates by each of the countries. The highest 

fluctuation was observed in Burundi with a standard deviation of 6.55. Overall, 

the standard deviations obtained by all member countries were close to each 

other indicating similarities in inflationary condition in those countries. The 

estimates of skewness and kurtosis indicate that the observation is not normally 

distributed. 

With regard to the year of assessment (2015), virtually all member countries of 

EAC achieved single digit inflation rates. However, Rwanda (with inflation rate 

of 2.5%) was the only country that met the MECC. The other four countries, 

namely Burundi, Kenya, Tanzania and Uganda, were very close to meeting the 

MECC. The average inflation rate for the EAC region was 5.08 percent, which 

fell outside of the target (criteria) by small margin (0.08%). One significant 

achievement of this economic region is that there were very little variations 

(differences) in the attainment of inflation rates among member countries 

evidenced by low standard of deviation (1.54). The countries in this economic 

region seem to be in the right direction in attaining the MECC in the near future 

in a consistent fashion.  

While the EAC region does not meet the MECC yet, it seems it is in a much 

better position compared to the SADC region in meeting the inflation criteria in 

the near future. This is because the EAC region seems to achieve the inflation 

rates in a more consistent manner and there are fewer variations in the 

attainment of these inflation rates. This could be attributed in the similarities of 

the economies involved, which needs further investigation or simply because of 

the number of countries involved in this region is much smaller than that of the 

SADC region.  
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4.2.2 Achievement of budget deficit targets 

In terms of budget deficit, the macroeconomic convergence criterion requires 

member countries to keep a budget deficit of three percent of GDP or less with 

a range of one percent by 2015. Budget deficit is calculated as the difference 

between general government revenue and general government expenditure 

both expressed as percentages of GDP. Table 4.2 shows measure of central 

tendency (mean) and measures of variability (standard deviation) computed to 

assess the progress made with respect budget deficit for 14 years (2002-2015) 

for both economic regions. Sufficient data was available only for this period for 

all the countries. Table 4.2 also highlights the 2015 achievement against the 

MECC set out for this particular year.  

Most of the countries in the SADC region maintained an average budget deficit 

well within the target over the past 14 years save Mozambique. In fact, many of 

the countries (Angola, Botswana, DRC, Lesotho and Seychelles) were able to 

record an average of surplus budgets over the same period. However, the 

achievement of this criterion in many of the countries especially those with 

surplus budgets (Angola, Botswana, Lesotho and Seychelles) were inconsistent 

evidenced by the very high standard deviation during the 14-year period. The 

DRC was the only country that soundly met the criterion consistently over the 

period under study. 

When it comes to the year of assessment (2015), the picture is a mixed bag. Of 

the 14 countries in the SADC region, six countries achieved the budget deficit of 

three percent of GDP or less with a range of one percent as required by the 

MECC with DRC, Lesotho and Seychelles achieving budget surplus. The 

countries that need to seriously work on their fiscal discipline are Zambia, 

Mozambique and Namibia, which have budget deficits of 8.06 percent, 5.97 

percent and 5.89 percent, respectively. The average budget deficit for the whole 

SDAC region was 3.42 percent suggesting the achievement of macroeconomic 

convergence.  
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Table 4.2: Budget deficit as percentages of GDP 

SADC 

Country 
14 yrs (2002-2015) 

2015 Progress 
Highest Lowest Mean St.Dev 

Angola 11.81 -7.36 0.87 6.37 -4.09 X 

Botswana 12.96 -13.34 0.31 7.05 -1.55 ✔ 

DRC 3.02 -5.04 0.33 2.10 1.91 ✔ 

Lesotho 13.93 -10.58 1.98 6.73 0.07 ✔ 

Madagascar -0.46 -4.98 -2.87 1.33 -3.69 X 

Malawi 1.83 -6.42 -3.29 2.41 -5.94 X 

Mauritius -1.84 -5.48 -3.74 0.99 -3.42 ✔ 

Mozambique -2.13 -10.70 -4.16 2.17 -5.97 X 

Namibia 6.17 -6.98 -1.69 3.92 -5.89 X 

Seychelles 7.88 -16.26 0.08 6.23 1.98 ✔ 

South Africa 1.24 -4.79 -2.30 2.11 -4.05 X 

Swaziland 8.58 -8.85 -1.18 4.29 -5.42 X 

Tanzania -0.72 -4.77 -3.05 1.21 -3.69 ✔ 

Zambia 16.91 -8.06 -2.06 5.88 -8.06 X 

Note: Aggregate for SDAC for 2015: Mean=-3.42; St.Dev=3.02; Surplus=1.91; 
Deficit=-8.06 
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Table 4.2: Budget deficit as percentages of GDP (continued …) 

EAC 

Country 
14yrs (2002-2015) 

2015 Progress 
Highest Lowest Mean St.Dev 

Burundi -1.01 -6.91 -3.45 1.60 -6.913  X 

Kenya -0.05 -8.38 -3.79 2.34 -8.381  X 

Rwanda 0.93 -3.90 -1.07 1.71 -2.832  ✔ 

Tanzania -0.72 -4.77 -3.05 1.21 -3.694  ✔ 

Uganda 0.39 -5.67 -2.23 1.62 -2.942  ✔ 

Note: Aggregate for EAC for 2014: Mean=-4.95 St.Dev=2.54; Surplus= none; 
Deficit=-8.381 

It is evident from Table 4.2 that, all member countries in the EAC were able to 

achieve an average budget deficit of three percent of GDP or less with a range 

of one percent as required by the MECC over the past 14 years. The low 

standard deviations obtained during the 14-year period explain that there were 

fewer fluctuations in attaining the target. With regard to the year of assessment 

(2015), three of the five countries, namely Rwanda, Tanzania and Uganda 

achieved the budget deficit convergence criteria. Burundi and Kenya did not 

achieve the required target. The average budget deficit for the whole EAC 

region was 4.95 percent falling outside of the MECC.  

With respect to budget deficit, both economic regions are in a similar condition 

in that not all member countries have met this macroeconomic convergence 

criterion for the year of assessment (2015); while significant number of member 

countries did. At a regional level, the SADC region seems to be in a better 

position than the EAC. These results suggest that serious fiscal discipline needs 

to be followed by all member countries of the two economic regions.   

4.2.3 Achievement of government debt targets 

In respect of government debt, the macroeconomic convergence criterion 

requires member countries to keep a government debt of 60 percent of GDP or 
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less by 2015. Table 4.3 shows a measure of central tendency (mean) and a 

measure of variability (standard deviation) computed to assess the progress 

made with respect budget deficit for 14 years (2002-2015) both economic 

regions for which data was available. Table 4.3 also highlights the record of 

government debt for the year of assessment (2015).  

Most of the countries in the SADC region maintained an average government 

debt well within the target over the past 14 years with the exception of DRC 

(71.77%), Malawi (82.33%) and Seychelles (117.63%) incurring exorbitant debt. 

The countries that did not meet the criteria had huge standard deviations 

indicating inconsistency in the management of their finances and lacking fiscal 

discipline. The countries that showed serious fiscal discipline, in terms of 

government debts, are Botswana, Namibia, South Africa, Swaziland, Tanzania 

and Zambia. 

When it comes to the year of assessment (2015), ten of the 14 countries in the 

SADC region met MECC with Malawi and Seychelles consistently missing the 

target and Angola and Mauritius joining this group. DRC showed significant 

improvement by recording 18.81 percent of government debt in 2015 from an 

average of 71.77 percent. The average government debt for the whole SADC 

region was 47.64 percent, which fell within target (criteria). 
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Table 4.3: General government gross debt as percentage of GDP 

SADC 

Country 
14yrs (2002-2015) 

2015 Progress 
Highest Lowest Mean St.Dev 

Angola 70.95 16.066 38.92 18.63 62.33 X 

Botswana 20.32 6.23 13.42 5.44 17.78 ✔ 

DRC 141.76 16.80 71.76 46.78 18.81 ✔ 

Lesotho 93.36 35.25 53.40 15.18 59.97 ✔ 

Madagascar 105.05 31.49 51.70 29.73 35.56 ✔ 

Malawi 157.43 39.16 82.33 41.80 83.43 X 

Mauritius 59.10 44.03 52.52 3.86 58.11 ✔ 

Mozambique 75.79 35.99 53.22 15.35 74.82 X 

Namibia 28.05 15.86 23.14 3.97 27.16 ✔ 

Seychelles 202.05 68.09 117.63 44.04 68.09 X 

South Africa 50.06 26.51 36.33 7.09 50.06 ✔ 

Swaziland 18.55 10.32 14.82 2.16 17.39 ✔ 

Tanzania 47.04 21.52 33.86 9.26 40.55 ✔ 

Zambia 52.95 16.72 24.82 9.27 52.95 ✔ 

Note: Aggregate for SDAC for 2015: Mean=47.64; St.Dev=21.84; Highest=83.43; 
Lowest=17.39  
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Table 4.3: General government gross debt as percentage of GDP 

(continued …) 

EAC 

Country 
14 yrs (2002-2015) 

2015 Progress 
Highest Lowest Mean St.Dev 

Burundi 172.74 25.69 89.72 58.42 38.38 ✔ 

Kenya 61.84 38.37 47.11 7.35 52.69 ✔ 

Rwanda 107.9 20.14 44.45 32.68 34.63 ✔ 

Tanzania 47.04 21.52 33.86 9.26 40.55 ✔ 

Uganda 62.42 19.19 34.48 15.86 35.36 ✔ 

Note: Aggregate for EAC for 2014: Mean=40.32; St.Dev=7.311; Highest=52.693; 
Lowest=34.63 

With the exception of Burundi (89.72%), four of the EAC countries achieved an 

average of government debt less than 60 percent of GDP as required by the 

MECC over a 14-year period. Burundi is an exception in this group in as far as 

this criterion is concerned with huge fluctuations over this period explained by a 

standard deviation of 58.42. This is highlighted particularly by its significant 

improvement to 38.38 percent of government debt in 2015 (year of 

assessment). The other four countries also achieved this criterion in the year of 

assessment.  The average government debt for the whole EAC region was 

40.32 percent, which fell within target (criteria). 

With respect to the management of government debt, the EAC region shows 

better fiscal discipline than the SADC region as a whole. For example, all the 

countries in the EAC achieved the 60 percent target with Burundi’s track record 

being questionable. Furthermore, the average government debt for the whole 

EAC is in a much better position than the SADC region. 

4.2.4 Achievement of foreign reserves targets 

The MECC require member countries to maintain a foreign reserve cover of at 

least six months of import cover.  Table 4.4 reports on the foreign reserves held 
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by member countries to cover imports of goods and services. The analysis 

includes a 10-year period for which sufficient data was available from 2005 to 

2014 for all the countries. The data for the year 2015 was not available at the 

time of writing this paper. Therefore, the fiscal year of 2014 is considered as the 

year of assessment for this particular economic variable.   

Table 4.4: Total reserves in months of imports 

SADC 

Country 
14 yrs (2002-2015) 

2014 Progress 
Highest Lowest Mean St.Dev 

Angola 7.09 2.00 4.84 1.62 5.36 X 

Botswana 20.61 9.52 14.42 4.06 10.69 ✔ 

DRC 1.64 0.11 0.93 0.56 1.03 X 

Lesotho 6.62 3.66 5.05 0.97 5.48 X 

Madagascar 3.39 1.85 2.72 0.51 1.85 X 

Malawi 2.24 0.80 1.37 0.42 2.24 X 

Mauritius 5.04 2.76 3.62 0.65 3.47 X 

Mozambique 5.34 2.82 3.89 0.83 3.24 X 

Namibia 4.56 1.23 2.57 0.96 1.61 X 

Seychelles 3.29 0.48 1.96 1.07 3.29 X 

South Africa 5.11 3.16 4.01 0.67 4.44 X 

Swaziland 4.31 1.29 2.84 0.89 2.79 X 

Tanzania 5.30 3.48 4.41 0.78 3.68 X 

Zambia 5.04 1.93 2.97 1.00 3.14 X 

Note: Aggregate for SADC for 2014: Mean=3.74; St.Dev=2.39; Highest=10.69; 
Lowest=1.03 
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Table 4.4: Total reserves in months of imports P (continued …) 

EAC 

Country 
14 yrs (2002-2015) 

2014 Progress 
Highest Lowest Mean St.Dev 

Burundi 7.21 2.40 4.56 1.44 2.40 X 

Kenya 4.43 2.70 3.64 0.54 4.43 X 

Rwanda 7.03 3.96 5.37 1.05 4.00 X 

Tanzania 5.30 3.48 4.41 0.78 3.68 X 

Uganda 7.21 4.00 5.41 1.07 4.60 X 

Note: Aggregate for EAC for 2014: Mean=3.82; St.Dev=0.88; Highest=4.60; 
Lowest=2.4 

It is evident that most countries in the SADC region are having serious 

challenges in meeting this criterion. On average the SADC member countries 

have less than four months’ foreign reserves import cover. The only country that 

consistently and sufficiently met this criterion is Botswana. The Democratic 

Republic of Congo (DRC), Madagascar, Malawi and Namibia had less than 

three months’ import cover. Angola, Lesotho and South Africa seem to show 

some progress in this regard.  

As illustrated on Table 4.4, the countries in the EAC region also face a similar 

challenge as the SADC region; no country could meet this criterion. Three 

countries, namely Kenya, Rwanda and Uganda had more than four months’ 

foreign reserves import cover, which can be described as showing some 

progress; while Burundi and Tanzania had 2.40 and 3.68 months’ import cover 

respectively. Member countries in the EAC, therefore, need to evaluate their 

position seriously in as far as foreign reserves are concerned.  

The analysis on foreign reserves in both economic regions suggest that 

maintaining sufficient foreign reserves (at least six months’ cover) is a serious 

challenge save Botswana. The countries in both regions need to work towards 

import substitution and enhance intra-Africa trade while promoting exports to 

improve their foreign reserve levels.  
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4.2.5 Achievement of GDP growth rate targets 

Table 4.5 shows statistical information for the past 21 years (1995-2015) and 10 

years (2006-2015) for both economic regions. It also highlights the 2015 

achievement against the MECC set out for this particular year.  

Table 4.5: GDP growth rate 

SADC 

Country 

21yrs (1995-
2015) 

21yrs (1995-
2015) 

10yrs (2006-
2015) 

2015 Progress 

Highest Lowest Mean St.Dev Mean St.Dev 

Angola 22.59 2.18 8.79 6.43 8.67 7.59 3.00 X 

Botswana 9.86 -7.65 4.69 4.14 4.70 5.29 -0.34 X 

DRC 9.17 -8.14 3.03 5.39 6.71 1.76 7.75 X 

Lesotho 6.88 1.40 3.75 1.41 4.52 1.20 2.47 X 

Madagascar 9.79 -12.41 2.93 4.55 2.77 3.41 3.03 X 

Malawi 13.83 -4.08 5.03 3.84 5.77 2.39 2.95 X 

Mauritius 8.19 1.45 4.26 1.64 4.04 0.99 3.37 X 

Mozambique 26.85 1.68 8.53 4.93 7.32 1.05 6.30 X 

Namibia 6.68 0.30 4.23 1.57 4.33 1.82 4.50 X 

Seychelles 12.19 -5.89 3.70 4.92 4.72 3.96 4.37 X 

South Africa 5.60 -1.54 2.97 1.69 2.61 2.05 1.28 X 

Swaziland 4.84 1.24 3.10 1.12 2.73 1.20 1.66 X 

Tanzania 8.46 3.53 5.84 1.42 6.47 1.26 6.97 X 

Zambia 10.30 -0.39 5.84 2.43 7.05 2.11 3.64 X 

Note: Aggregate for SDAC for 2015: Mean=3.64; St.Dv=2.22; Highest=7.75; Lowest= -0.34 
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Table 4.5: GDP growth rate (continued …) 

EAC 

Country 

21yrs (1995-
2015) 

21yrs (1995-
2015) 

10yrs (2006-
2015) 

2015 Progress 

Highest Lowest Mean St.Dev Mean St.Dev 

Burundi 5.41 -8.00 2.05 3.96 3.62 2.78 -4.11 X 

Kenya 8.40 0.23 4.00 2.29 5.19 2.19 5.59 X 

Rwanda 24.54 2.20 8.98 4.62 7.69 1.75 6.94 X 

Tanzania 8.46 3.53 5.84 1.42 6.47 1.26 6.97 X 

Uganda 11.29 2.63 6.94 2.28 6.47 2.30 5.04 X 

Note: Aggregate for EAC: Mean=4.09 St.Dv=4.66; Highest=6.97 Lowest= -4.11 

 

SADCs Protocol on Finance and Investment does not explicitly mention the 7 

percent GDP growth; the EAC does. The secondary criteria in the EAC include 

the achievement of sustainable real GDP growth rate of not less than seven 

percent. The assessment of this economic variable is conducted in both of the 

economic regions so comparison could be made. Many of the countries in both 

economic regions are struggling to achieve high economic growth to absorb the 

high levels of unemployment and improve the standard of living in their 

respective countries.  

From both regions, Angola, Mozambique and Rwanda were the only countries 

that achieved this target in the past 21 years. However, Angola’s GDP growth is 

characterised by huge fluctuations indicated by the high standard deviation 

(7.59) during the same period. With respect to the year of assessment (2015), 

none of the countries were able to achieve this MECC. Botswana and Burundi 

recoded negative economic growth of 0.34 percent and 4.11 percent 

respectively. Burundi’s devastating economic performance could be attributed 

to the constitutional crises developed in 2015, due to the president seeking a 

third term in office. 
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4.2.6 Overall assessment of macroeconomic convergence criteria 

Table 4.6 shows an overall assessment of the achievement of the MECC for the 

year of assessment (2015) for both economic regions. 
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Table 4.6: MECC assessment for SADC and EAC 

SADC No of MECC 

achieved 
Country 

Inflation rate 

(2015) 

Budget deficit 

(2015) 

Debt as % of 

GDP (2015) 

Total reserves 

(2014) 

GDP growth 

(2015) 

Angola 10.28 X -4.09 X 62.33 X 5.36 X 3 X 0 

Botswana 3.06 ✔ -1.55 ✔ 17.78 ✔ 10.69 ✔ -0.34 X 4 

DRC 1.4 ✔ 1.91 ✔ 18.81 ✔ 1.03 X 7.75 X 3 

Lesotho 3.18 ✔ 0.07 ✔ 59.97 ✔ 5.48 X 2.47 X 3 

Madagascar 6.6 X -3.69 X 35.56 ✔ 1.85 X 3.03 X 1 

Malawi 21.25 X -5.94 ✔ 83.43 X 2.24 X 2.95 X 0 

Mauritius 1.29 ✔ -3.42 ✔ 58.11 ✔ 3.47 X 3.37 X 3 

Mozambique 3.55 ✔ -5.97 X 74.82 X 3.24 X 6.3 X 1 

Namibia 3.41 ✔ -5.89 X 27.16 ✔ 1.61 X 4.5 X 2 

Seychelles 4.04 ✔ 1.98 ✔ 68.09 X 3.29 X 4.37 X 2 

South Africa 4.59 ✔ -4.05 X 50.06 ✔ 4.44 X 1.28 X 2 

Swaziland 5.4 X -5.42 X 17.39 ✔ 2.79 X 1.66 X 1 

Tanzania 5.59 X -3.69 ✔ 40.55 ✔ 3.68 X 6.97 X 2 

Zambia 10.1 X -8.06 X 52.95 ✔ 3.14 X 3.64 X 1 

Mean 5.98   -3.42   47.64   3.74   3.64    

No of countries achieving the MECC  8  6  10  1  0 25 

EAC 
No of MECC 

achieved Country 
Inflation rate 

(2015) 

Budget deficit 

(2015) 

Debt as % of 

GDP (2015) 

Total reserves 

(2014) 

GDP growth 

(2015) 

Burundi 5.53 X -6.91 X 38.38 ✔ 2.4 X -4.11 X 1 

Kenya 6.6 X -8.38 X 52.69 ✔ 4.43 X 5.59 X 1 

Rwanda 2.5 ✔ -2.83 ✔ 34.63 ✔ 4 X 6.94 X 3 

Tanzania 5.6 X -3.69 ✔ 40.55 ✔ 3.68 X 6.97 X 2 

Uganda 5.2 X -2.94 ✔ 35.36 ✔ 4.6 X 5.04 X 2 

Mean 5.09 
 

-4.95 
 

40.32 
 

3.82 
 

4.09 
  

No of countries achieving the MECC 
 

1 
 

3 
 

5 
 

0 
 

0 9 
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It is evident from the foregoing analysis that achieving the MECC is posing a 

serious challenge in both economic communities. Of the 14 countries in the 

SADC region, only eight countries were able to meet the inflation rate criterion, 

six countries the budget deficit, ten countries the government debt, only one 

country foreign reserve requirement and none of the countries achieved the 

GDP growth rate criterion during the assessment period (year 2015).  

The situation in EAC region is not much better except that their performance is 

similar showing less deviation from each other. Thus, they are showing some 

kind of economic convergence without meeting the required criteria. The only 

criterion that all five member countries were able achieve was the government 

debt expressed as percentage of GDP (less than 60%). Of the five countries in 

the EAC region, only one country achieved the inflation rate criterion, three 

countries the budget deficit and none of the countries were able to meet the 

foreign reserve and GDP growth requirement.  

The analysis of the five macroeconomic variables over the past 20 years and in 

some cases 14 years (due to data limitations) of both economic regions suggest 

that member countries have serious challenge in meeting the MECC. 

Furthermore, the analysis indicates that member countries are not at par with 

each other with regard to MECC. There were big differences in economic 

performances that were explained by high standard deviations. This issue was 

more prevalent in the SADC region than the EAC region. This analysis, 

therefore, concludes that the said monetary union in both SADC and EAC is not 

feasible at least in the envisaged timeframe.  

There is a lot to be done in a more consistent and convincing fashion for a 

sustained period of time before the implementation of a monetary union. This is 

more so in light of the fragile nature of monetary unions as observed over the 

past few years in Euro zone, highlighted by Greece’s crises (Investopedia, 

2016) and the recent Britain exit (Brexit) move from the EU instead of joining 

the monetary union. Appropriate steps (harmonisation of monetary and fiscal 

policies) need to be taken for a workable and effective monetary union. Member 

countries need to show serious fiscal discipline with regard to budget deficit, the 

management of government debt and foreign reserves. In addition, member 
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countries need to work in growing their economies at the required level so they 

create employment while maintaining acceptable inflationary condition. The 

importance of political stability in all of these endeavours cannot be 

overemphasised.  

In order to answer the question fully on whether the two economic regions, 

namely SADC and EAC constitute a monetary area, further investigation was 

conducted by employing the OCA theory. The following section, presents the 

findings based on degree of openness, business cycle synchronisation and the 

generalised purchasing power of parity. 

4.3 OPTIMUM CURRENCY AREA ANALYSIS 

In this section, the focus of the analysis is on the optimality criteria/properties 

proposed by OCA theory. The OCA theory enumerates certain 

criteria/properties that need to be met for a monetary union to yield economic 

gain for member countries. The cost of forming of a monetary union (mainly the 

loss of monetary policy and exchange rate adjustment instruments) are 

minimised if member countries fulfil the requirements of OCA theory (Dellas & 

Tavlas, 2009). In accordance with OCA theory, degree of openness of the 

economies (McKinnon, 1963), synchronisation of business cycles (Artis & 

Zhang, 2001; Byström et al., 2005; Amoah, 2013; Sheikh et al., 2013) and the 

GPPP (Mundell, 1963; Vaubel,1976; Enders & Hurn, 1994; 1997) are analysed 

to assess the feasibility of the monetary union as envisaged by the respective 

protocols of the two economic regions. The following section starts with analysis 

of the degree of openness of the economies of the two regions.  

4.3.1 Degree of openness of the economies 

Saxena (2005:645) indicates that literature on optimum currency areas 

emphasises trade as the main channel through which benefits from a common 

currency are enjoyed. According to McKinnon (1963), one of the earliest and 

important contributors to the OCA theory, trade openness of an economy is a 

crucial aspect in assessing the desirability of a monetary union and adoption of 

a single currency. Drummond et al. (2015:5) opine that members of a monetary 

union and single currency benefit from lower transaction costs, price 
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stabilisation, efficient resource allocation and improved access to goods, labour 

and financial market. There is no doubt that using a single currency reduces the 

cost of trade and the risk of exchange rate uncertainty. Thus, an economy that 

trades with the rest of the world has greater interest in having a fixed exchange 

rate (Mongelli, 2008). This is achieved through the adoption of a common 

currency. 

The degree of openness of an economy is computed by the sum of its imports 

and exports expressed as a percentage of GDP (Byström et al., 2005:619). A 

60 percent trade (% of GDP) has been used as a benchmark for trade 

openness as applied in the EMU (Amoah, 2013:49) for the purpose of this 

study.   

4.3.1.1 Degree of openness of SADC and EAC regions 

Table 4.7 reports on trade openness of the economies of the two regions over 

the last 30 years. There is clear indication that, generally, most of the SADC 

countries are open to external trade and are showing improvement with time. In 

the first 20 years (1986-2005), five of the 14 countries, namely DRC, 

Madagascar, Mozambique, South Africa and Tanzania did not meet the 

requirement of trade openness (recorded an average of trade percentage of 

GDP less than 60 percent); the rest (Angola, Botswana, Lesotho, Malawi, 

Mauritius, Namibia, Seychelles, Swaziland and Zambia) did meet the 

requirement. Angola, Botswana, Lesotho, Mauritius, Namibia, Seychelles and 

Swaziland were among the most open economies (having in excess of 100 

trade percentages). 

In the 10 years that followed (2006-2015), significant strides were made in 

opening up of the economies in the SADC region. Most of the five countries that 

did not meet the requirement previously (namely: DRC, Madagascar, 

Mozambique and South Africa) save Tanzania showed significant improvement 

in the past 10 years (2006-2015) by opening up their economies more to 

international trade.  
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Table 4.7: Trade as percentage of GDP (Degree of openness) 

SADC Countries 

1986 – 2005 (20 years)  2006 – 2015 (10 years) 
2015 

Highest Lowest Mean St.Dev Highest Lowest Mean St.Dev 

Angola 178.99 50.00 122.14 34.56 127.54 75.10 104.75 15.49 75.10 

Botswana 123.57 85.83 98.05 11.17 123.79 86.33 101.03 12.31 99.23 

DRC 62.68 20.43 41.05 12.91 95.00 44.66 76.25 15.31 64.46 

Lesotho 209.89 140.32 165.15 19.53 176.55 141.64 159.26 12.66 .. 

Madagascar 80.12 27.70 50.41 13.09 83.45 68.02 73.76 5.41 69.68 

Malawi 91.38 41.90 59.28 11.79 78.27 48.79 61.24 9.50 61.95 

Mauritius 137.11 110.41 125.18 7.48 131.38 107.28 117.52 7.39 109.39 

Mozambique 80.42 14.55 55.48 16.20 114.38 68.51 87.11 17.99 91.59 

Namibia 102.28 80.76 92.50 5.25 125.48 87.03 107.21 10.72 111.51 

Seychelles 187.39 52.78 98.68 49.75 225.02 178.32 197.42 16.45 .. 

South Africa 59.76 38.65 47.90 5.75 72.87 55.42 62.04 4.94 62.81 

Swaziland 202.85 127.90 155.40 22.76 155.63 101.21 134.32 19.63 .. 

Tanzania 65.69 33.49 46.45 10.81 56.80 42.11 49.25 4.35 49.52 

Zambia 70.81 56.25 63.27 4.32 67.90 56.12 61.42 5.14 .. 

EAC Countries 
1986 – 2005 (20 years) 2006 – 2015 (10 years) 

 2015 
Highest Lowest Mean St.Dev Highest Lowest Mean St.Dev 

Burundi 41.65 20.96 31.56 7.17 54.15 40.04 45.75 4.54 40.04 

Kenya 72.86 47.70 56.95 7.55 60.45 44.81 53.47 4.28 44.81 

Rwanda 71.10 19.68 31.41 10.37 46.17 37.59 42.55 2.79 45.33 

Tanzania 65.69 33.49 46.45 10.81 56.80 42.11 49.25 4.35 49.52 

Uganda 38.99 25.35 31.73 4.25 56.26 43.63 49.02 3.98 46.89 
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For the year 2015, data could not be found for four of the 14 countries, namely 

Lesotho, Seychelles, Swaziland and Zambia; however, their average trade 

percentages over the past several years show openness of their economies 

(exceeding the 60% requirement). Most of the other countries for which data 

was available (Angola, Botswana, DRC, Madagascar, Malawi, Mauritius, 

Mozambique, Namibia and South Africa) indicate that they have open 

economies (exceeding the 60% requirement). The fluctuations (expressed by 

the standard deviation) in the attainment of this figure across member countries 

is similar. The only country that consistently (with low standard deviation; 4.35) 

has not opened its economy for trade is Tanzania.    

As elucidated in the analysis above, most of the countries in the SADC region 

indeed have open economies – meaning they may stand to benefit from 

adopting a common currency in as far as trade openness is concerned 

(Mongelli, 2008). However, further investigation is needed with regard to the 

intra-regional trade and to weigh it up against their total trade with the rest of the 

world. 

The African Union (2014) acknowledges the low-level intra-Africa trade on its 

update on the continental FTA. It reports based on the records of the World 

Trade Organisation (WTO) that the intra-African trade in 2012 was 12.8 percent, 

which is very low when compared to other regions in other parts of the world. 

Africa’s share of the total exports in global trade flows is only about 3.5 percent, 

which is also extremely low when compared with other regions of the world. 

There could still be variations within the different regions and countries of the 

African continent. Geda and Seid (2015:9) assert that the intra-Africa trade is 

challenged by lack of product diversification and competitiveness; lack of 

complementarities of exports and imports as well as weaker competitive 

position of African potential export suppliers.  Geda and Seid (2015:9) attribute 

this challenge to Africa’s weak infrastructure, productivity and trade facilitation. 

Another study conducted by the ECA (Committee on Regional Cooperation and 

Integration, 2015), similarly indicates that the overall intra-Africa trade as a 

share of total trade and Africa’s GDP is low. The study covers the period 1995-

2013 and it estimates the intra-Africa trade, as percentage of GDP as of 2013 to 
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be about 9 percent.  Furthermore, the study suggests that trade in Africa in 

2013 was around 14 percent when viewed from Africa’s total trade, meaning 

that 86 percent of the trade is with the rest of the world. This puts a question 

mark whether adoption of a common currency will be beneficial to the SADC 

member countries while the intra-regional trade is low and constitutes a small 

fraction of their total trade.  

When compared with SADC member countries, the EAC member countries 

generally have less open economies. While the countries in the EAC region 

have shown some progress in opening up their economies somewhat in the last 

30 years, none of them has attained an average trade percentage of 60 

percent. For the year 2015, all of the countries in the EAC region recorded less 

than 50 percent trade as a percentage of GDP. The evidence from this analysis 

suggests that the countries in the EAC region may not stand to benefit from 

adopting a common currency, when trade is considered. This particularly 

becomes more evident when one notes that intra-regional trade constitutes a 

small fraction of their total trade with the rest of the world as noted earlier. 

If potential members of a union trade significantly with each other, monetary 

union would be beneficial to members through the reduction of transaction costs 

(Saxena, 2005:638). In this respect, it is recommended that the respective 

regional bodies enhance work on regional economic integration by 

implementing existing trade agreements so they open their economies more 

with each other. The Abuja Treaty, which stipulates the establishment of Africa 

Continental FTA by 2017 should also be welcomed and implemented to 

increase the intra-Africa trade. Once these are achieved, the implementation of 

regional and/or continent wide monetary union and the adoption of single 

currency can be considered serious and beneficial to member countries. The 

growth of intra-trade is crucial for integration (Adom, et al., 2010:247). 

Having analysed the degree of openness in the economic regions, the next step 

is to examine the structure of the economies in these two regions. Business 

cycle synchronisation is utilised to examine similarities of economic structures in 

the two regions. 
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4.3.2 Synchronisation of business cycles 

The incidence of asymmetric shocks is a critical aspect to consider according to 

Mundell’s OCA theory (Mundell, 1961). The similarity of economic structures 

and fiscal integration between economies are crucial aspects of Kenen’s 

contribution to the OCA theory (Dellas & Tavlas, 2009:1125). 

Similarity in economic structure is considered an important facet in forming a 

monetary union, according to the OCA theory (Kenen, 1963). This is because 

similar economic structures respond to shocks in similar fashion requiring 

similar monetary policy approach, which can be managed by a single monetary 

authority in a given monetary union (Dellas & Tavlas, 2009:1125). Business 

cycle measured by real GDP as comprehensive measure of economic activity is 

used to measure the symmetry/asymmetry of the economies in the two regions 

in this study.  

The application of this theory is that higher level of business cycle 

synchronisation means lower level of asymmetric shocks in a given region 

supporting the formation of a monetary union (Kenen, 1963). Conversely, lower 

level of business cycle synchronisation means higher level of asymmetric 

shocks in a given region rejecting the formation of a monetary union. In other 

words, economies with similar structures are good candidates for a monetary 

union because it implies that the impact of external shocks would generally be 

uniform, which does not require nationally-tailored monetary policy. Thus, there 

will not be a need for a unilateral use of monetary policy; the regional central 

bank will appropriately handle and respond to such shocks (Mkenda, 2001).  

Gayer (2007:2) is of the view that a high degree of business cycle 

synchronisation amongst members of a monetary union is crucial for a smooth 

functioning of a given monetary union as it eases the management of economic 

policies and, in  particular, in applying a single monetary policy. Furthermore, 

Gayer (2007:2) highlights that in turn, monetary union by itself and the 

economic and financial integration of the economies could spur the occurrence 

of a common area-wide business cycle synchronisation. Concurring with this, 

the study by De Haan et al. (2008) suggest that economies whose business 
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cycles converge constitute good candidates for a monetary union. Evidence on 

lack of synchronisation of growth rates across countries indicates only limited 

economic convergence of the economies concerned (Drummond et al., 2015:5) 

4.3.2.1 Synchronisation of business cycles in SADC 

Correlation analysis, line graph and Granger causality test are used to examine 

the similarities of economic structure. 

Table 4.8 reports business cycle synchronisation computed through correlation 

analysis for the 14-member SADC region. As highlighted in this table, out of the 

91 possible bivariate relationships only 12 were with positive and significant 

correlations, 25 with negative and insignificant correlations and 54 with positive 

but insignificant correlations.  

The 12 positive bivariate relationships showed medium-to-strong correlations 

coefficients when assessed against Cohen’s d-measure effect sizes. Thus, they 

showed convergence in business cycles. However, these positive relations 

were mixed. In other words, the positive correlations were not necessarily 

among specific and recurring countries. These correlations (business cycle 

synchronisation) occurred between Angola and DRC, Angola and South Africa, 

Angola and Tanzania, Angola and Zambia, Botswana and Swaziland, DRC and 

South Africa, DRC and Tanzania, DRC and Zambia, Malawi and Zambia, 

Mauritius and Swaziland, Mozambique and South Africa and Tanzania and 

Zambia.  

The biggest worry, however, is with bivariate relations that showed divergence 

in business cycles (25 with negative and insignificant correlations and 54 with 

positive but insignificant correlations). The 79 (25+54) of 91 bivariate 

relationships showed lack of business cycle synchronisation. 

Figure 4.1a illustrates individual country-specific business cycle for all SADC 

countries in a time line from 1986-2015 while Figure 4.1b illustrates aggregates 

of business cycles of all SADC countries in one line graph for the same period. 

It is evident from the line graphs that there is no evidence of business cycle 

synchronisation in the SADC region. 
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It, therefore, is clear from the foregoing analysis that there is no convincing 

evidence that suggest business cycle synchronisation. The business cycle 

convergence noticed between the few bivariate relationships are just too little to 

suggest similarities in economic structure in the SADC region because the 

divergence in business cycle synchronisation is overwhelming. Thus, the SADC 

region does not constitute an OCA in as far as business cycle synchronisation 

is concerned. 
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Table 4.8: Business cycle synchronisation for SADC (1986-2015) 

COUNTRY AGO BWA DRC LSO MDG MWI MUS MOZ NAM SYC RSA SWZ TAN ZMB 

Angola 1.00              

Botswana 0.18 1.00             

  0.33 
 

            

DRC .600
**
 0.12 1.00            

  0.00 0.53 
 

           

Lesotho -0.13 0.23 -0.09 1.00           

  0.51 0.22 0.63 
 

          

Madagascar 0.13 0.12 0.15 0.10 1.00          

  0.50 0.53 0.43 0.61 
 

         

Malawi 0.22 0.22 0.23 -0.02 0.02 1.00         

  0.24 0.25 0.22 0.93 0.92 
 

        

Mauritius -0.19 0.35 -0.27 0.23 0.24 -0.10 1.00        

  0.32 0.06 0.15 0.22 0.19 0.62 
 

       

Mozambique 0.28 0.13 0.08 -0.22 0.04 0.26 -0.15 1.00       

  0.13 0.49 0.66 0.23 0.83 0.16 0.42 
 

      

Namibia 0.27 0.14 0.27 0.07 -0.17 -0.26 -0.07 -0.30 1.00      

 0.15 0.45 0.15 0.71 0.36 0.17 0.70 0.11       

Seychelles 0.04 0.29 -0.16 0.26 0.04 0.19 0.08 0.19 0.12 1.00     

  0.85 0.11 0.39 0.16 0.82 0.31 0.67 0.31 0.51 
 

    

South Africa .649
**
 0.34 .377

*
 -0.03 0.35 0.15 -0.18 .430

*
 -0.02 0.13 1.00    

  0.00 0.06 0.04 0.87 0.06 0.43 0.34 0.02 0.91 0.48 
 

   

Swaziland -0.02 .445
*
 0.03 0.04 0.11 -0.11 .602

**
 

0.00 

-0.08 0.01 0.14 -0.05 1.00   

  0.91 0.01 0.88 0.81 0.55 0.56 0.67 0.97 0.45 0.79 
 

  

Tanzania .479
**
 0.16 .771

**
 -0.18 0.16 0.24 -0.10 0.09 0.17 -0.07 0.35 0.10 1.00 

 
  0.01 0.40 0.00 0.33 0.39 0.20 0.58 0.62 0.37 0.72 0.06 0.60 

  
Zambia .445

*
 0.21 .554

**
 0.15 0.19 .487

**
 -0.17 0.17 0.10 0.06 0.31 -0.25 .534

**
 1.00 

  0.01 0.26 0.00 0.44 0.32 0.01 0.37 0.36 0.59 0.74 0.09 0.19 0.00 
 

 **. Correlation is significant at the 0.01 level (2-tailed).          *. Correlation is significant at the 0.05 level (2-tailed). 
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Figure 4.1a: Business cycle synchronisation: SADC (1986-2015) 
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Figure 4.1b: Aggregate business cycle synchronisation: SADC (1986-2015) 
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Table 4.9: Business cycle Granger causality test for SADC  

Null hypothesis F-Statistic Probability 

 ANGOLA does not Granger Cause MADAGASCAR 4.55626 0.0424 

 ANGOLA does not Granger Cause MALAWI 12.6065 0.0015 

 NAMIBIA does not Granger Cause ANGOLA 10.8534 0.0028 

 SOUTH AFRICA does not Granger Cause ANGOLA 12.5960 0.0015 

 SWAZILAND does not Granger Cause BOTSWANA 15.7145 0.0005 

 DRC does not Granger Cause MALAWI 6.61862 0.0162 

 SWAZILAND does not Granger Cause DRC 5.20521 0.0309 

 DRC does not Granger Cause TANZANIA 11.4257 0.0023 

 DRC does not Granger Cause ZAMBIA 13.5134 0.0011 

 LESOTHO does not Granger Cause SOUTH AFRICA 4.97911 0.0345 

 SWAZILAND does not Granger Cause MAURITIUS 7.47385 0.0111 

 TANZANIA does not Granger Cause ZAMBIA 6.48059 0.0172 

Since Granger causality test is sensitive to lag selection, an optimal lag length 

was selected in the VAR system. The criteria used for lag selection, namely Logl 

statistic, LR test statistic, FPE, AIC, SIC and HQIC indicated lag one (1) to be an 

optimal lag for this test.  

The following section discusses synchronisation of business cycles in EAC. 

4.3.2.2 Synchronisation of business cycles in EAC 

Correlation analysis, line graph and Granger causality test are used to examine 

the similarities of economic structure. 

Table 4.10 reports business cycle synchronisation computed through correlation 

analysis for the 5-member EAC region. As highlighted on the table, out of the 10 

possible bivariate relationships three were with positive and significant 

correlations, only one with negative and insignificant correlations and six with 

positive but insignificant correlations.  
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Table 4.10: Business cycle synchronisation for EAC (1986-2015) 

  Burundi Kenya Rwanda Tanzania Uganda 

Burundi 1.00     

Kenya 0.26 1.00    

  0.16     

Rwanda 0.11 0.10 1.00   

  0.58 0.60    

Tanzania .404* .615** .394* 1.00  

  0.03 0.00 0.03   

Uganda -0.35 0.02 0.18 0.10 1 

  0.06 0.91 0.34 0.61  

**. Correlation is significant at the 0.01 level (2-tailed).  

*. Correlation is significant at the 0.05 level (2-tailed). 

 

The three positive bivariate relationships showed medium-to-strong correlations 

coefficients signifying high level of synchronisation. The common denominator in 

this positive bivariate relationship was Tanzania. These correlations (business 

cycle synchronisation) occurred between Tanzania and Burundi, Tanzania and 

Kenya, and Tanzania and Rwanda. The only clear divergence occurred between 

Burundi and Uganda showing asynchronous business cycles. The six positive 

with insignificant correlation could not show business cycle convergence (i.e. 

there is lack of business synchronisation).   

Figure 4.2a illustrates individual country-specific business cycle for the five 

countries in EAC region  in a time line from 1986-2015 while Figure 4.2b 

illustrates aggregates of business cycles of the same countries in one line graph 

for the same period. It appears from these line graphs that there is no strong 

evidence of business cycle synchronisation in the region. However, it shows 

some improvement in terms of business cycle convergence after 2000 (see 

Figure 4.2b). 
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It, therefore, is clear from the preceding analysis that whilst EAC region is in a 

much better position than the SADC region, there is no convincing evidence that 

suggest business cycle synchronisation. The business cycle convergence noticed 

between the few (3 out of 10) bivariate relationships fall short of suggesting 

similarities in economic structure in the EAC region because of the existence of 

significant (7 out of 10) divergence in the business cycles. Thus, the evidence 

from the business cycle synchronisation suggests that EAC is not an OCA. 

Figure 4.2a: Business cycle synchronisation: EAC (1986-2015) 
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Figure 4.2b: Aggregate business cycle synchronisation: EAC (1986-2015) 
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To supplement the findings of the correlation analysis, the Granger causality test 

computed. The result of a pairwise Granger causality are attached as appendix 

A, reported in Table 4.11. Of the 20 unidirectional Granger causality 

relationships, only one (1) was found to be significant, p < 5 percent level of 

significance; indicating unidirectional Granger causality between Tanzania and 

Uganda. The results of the Granger causality test generally support the results of 

the correlation analysis although the correlation analysis had indicated some 

evidence of business cycle synchronisation. The overall, results suggest there is 

indeed lack of business cycle synchronisation in the EAC region. This lack of 

business synchronisation indicates dissimilarities of economic structures, which 

in turn suggest that the region does not constitute an OCA at this stage (Kenen, 

1963; Gayer, 2007, Drummond et al., 2015). This dissimilarity of economic 

structure implies that a single monetary policy will not be appropriate for the 

region as a whole (Mkenda, 2001).  
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Table 4.11: Business cycle pairwise Granger causality test for EAC   

Null hypothesis F-Statistic Probability 

 KENYA does not Granger Cause BURUNDI    1.60459 

 BURUNDI does not Granger Cause KENYA  0.80610 0.3775 

 RWANDA does not Granger Cause BURUNDI    2.47842 

 BURUNDI does not Granger Cause RWANDA  0.21556 0.6463 

 TANZANIA does not Granger Cause BURUNDI   10.4738 

 BURUNDI does not Granger Cause TANZANIA  0.24486 0.6249 

 UGANDA does not Granger Cause BURUNDI    1.11340 

 BURUNDI does not Granger Cause UGANDA  0.16581 0.6872 

 RWANDA does not Granger Cause KENYA    0.00800 

 KENYA does not Granger Cause RWANDA  2.19035 0.1509 

 TANZANIA does not Granger Cause KENYA    0.07280 

 KENYA does not Granger Cause TANZANIA  1.07383 0.3096 

 UGANDA does not Granger Cause KENYA    0.01146 

 KENYA does not Granger Cause UGANDA  0.11505 0.7372 

 TANZANIA does not Granger Cause RWANDA    3.09110 

 RWANDA does not Granger Cause TANZANIA  0.13994 0.7114 

 UGANDA does not Granger Cause RWANDA    0.29902 

 RWANDA does not Granger Cause UGANDA  1.63991 0.2116 

 UGANDA does not Granger Cause TANZANIA    0.02314 

 TANZANIA does not Granger Cause UGANDA  1.26657 0.2707 
 

 

Prior to undertaking the Granger causality test, an optimal lag length was 

selected in the VAR system. The criteria used for lag selection, namely Logl 

statistic, LR test statistic, FPE, AIC, SIC and HQIC indicated lag one (1) to be an 

optimal lag for this test.  
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The following section discusses the feasibility of monetary union in the two 

regions using the GPPP theory by applying various robust econometrics 

techniques. 

4.3.3 GPPP analysis 

In this section, feasibility of monetary union in the respective regions (SADC and 

EAC) will be assessed using the GPPP based on the OCA theory. The analysis 

on GPPP aims to provide further evidence on the feasibility of a monetary union 

by applying various econometrics techniques. The GPPP was selected because 

it is regarded as an effective method in examining the possibility of an OCA in 

accordance with principles of the OCA theory (Enders & Hurn, 1994; 1997). 

Testing involves the use of cointegration test to establish whether there is a long-

run relationship between the variables. This study used Johansen cointegration 

to test for integration of real exchange rate among the country members and 

panel cointegration to test for the integration between real exchange rate, price 

levels and nominal exchange rate.   

4.3.3.1 Evidence from the GPPP on the SADC 

Prior to GPPP analysis using various econometrics techniques and correlation 

analysis were conducted for initial inspection of the bivariate relationships of real 

exchange rates in the SADC region. Lesotho, Seychelles and Zimbabwe are 

excluded from GPPP analysis due to data limitations. As depicted in Table 4.12, 

virtually all bivariate relationships showed strong and positive correlations 

coefficients when assessed against Cohen’s d-measure effect sizes. The 

correlation between Namibia, South Africa and Swaziland is close to unity (close 

to perfect correlation). This could be attributed to the existing arrangement of the 

CMA or the Rand Area between these three countries and Lesotho included 

(Metzger, 2004, Wang et al., 2007:8-9). Namibia and Swaziland, therefore, are 

excluded from further analysis to avoid multicollinearity.  
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Table 4.12: Correlation of real exchange rate in the SADC region 

  AGO BTW DRC MAD MWI MUS MOZ NAM RSA SWZ TAN 

BTW_RER .780** 
 

         

DRC_RER .918** .849** 
 

        

MAD_RER .903** .867** .865** 
 

       

MWI_RER .766** .900** .785** .858** 
 

      

MUS_RER .801** .835** .749** .841** .663** 
 

     

MOZ)_RER .926** .891** .920** .901** .812** .866** 
 

    

NAM_RER .621** .909** .651** .688** .776** .798** .775** 
 

   

RSA_RER .624** .910** .653** .691** .780** .800** .777** .999** 
 

  

SWZ_RER .623** .909** .652** .690** .778** .798** .776** .999** .999** 
 

 

TAN_RER .929** .920** .938** .946** .894** .813** .950** .746** .749** .748** 
 

ZMB_RER .876** .876** .826** .875** .837** .853** .919** .842** .846** .845** .908** 

**. Correlation is significant at the 0.01 level (2-tailed). 
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Having established correlation analysis, individual unit root tests, Johansen 

cointegration test, panel unit root test, Pedroni’s panel cointegration test and 

VECM were tested to establish whether GPPP holds in the SADC region so 

determination is made whether there is evidence in support of a monetary union. 

4.3.3.1.1 Unit root test results of RER for SADC countries 

Figure 4.3 depicts a line graph of monthly real exchange rate series from 1995 to 

2015 for the SADC region. The impression one observes from the various line 

graphs is non-stationarity of the exchange rate variable. This, however, is tested 

appropriately through unit root tests.  

An assessment of stationarity a series is crucial before undertaking any analysis. 

This is because non-stationarity of a series may lead to spurious regression 

(Brooks, 2014:353). In other words, unit root tests are useful in determining the 

order of integration of variables. Using unit root tests, the stationarity of real 

exchange rates of member countries in the SADC was examined so appropriate 

techniques are selected. Two tests, namely the ADF test and KPSS tests, with 

AIC lag selection, were used. The tests were conducted with intercept and 

without trend. The critical values for both tests were set at 5 percent significance 

level.  

Figure 4.3: Real exchange rate series for SADC (1995-2015) 
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Table 4.13 presents the results of unit root tests of real exchange rates for the 10 

countries in the SADC region. The ADF t-statistic at level for all the countries is 

smaller than the critical values at 0.05 significance level. This implies that the null 

hypothesis (series has unit root = series is non-stationary) cannot be rejected. 

However, at first difference, the ADF t-statistic for all the countries becomes 

greater than the critical values at 0.05 significance level, suggesting the rejection 

of the null hypothesis (series has unit root = series is non-stationary). The ADF 

results of unit root test of the sample countries indicate that real exchange rates 

are non-stationary at level but become stationary when first differenced. Thus, 

they are integrated of order one or I(1).  

The second test, the KPSS, also suggests the same outcome as the ADF. Note 

must be taken that KPSS tests are used for testing a null hypothesis that an 

observable series is stationary (Adom et al., 2010:248). At level, the KPSS LM-

Stat for all the countries is greater than the critical value (0.46300) at 0.05 

significance level; rejecting the null hypothesis (series does not have unit root = 

series is stationary). However, at first difference, the KPSS LM-Stat for all the 

countries become smaller than the critical value (0.46300) at 0.05 significance 

level; accepting the null hypothesis (series does not have unit root = series is 

stationary). Thus, the KPSS results of unit test indicate that real exchange rate is 

non-stationary at level and stationary when first differenced; supporting the 

evidence provided by the ADF. 

The results of unit root tests of all member countries in the SADC indicates that 

the bilateral real exchange rates are non-stationary at level and become 

stationary only when first differenced. This implies that the variable (in this case 

real exchange rate) is integrated of the same order, I(1). This suggests that there 

is a probability of cointegration of real exchange rate in the SADC region. Hence, 

the next step is to examine this probability using a cointegration test. 

  

https://en.wikipedia.org/wiki/Null_hypothesis
https://en.wikipedia.org/wiki/Time_series
https://en.wikipedia.org/wiki/Stationary_process
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Table 4.13: Unit root test results of RER for SADC countries 

Countries 

ADF (Level) ADF (1st diff) 
KPSS 
(Level) 

KPSS 
(1st diff) 

t-Statistic 
Critical 
values 

t-Statistic 
Critical 
values 

LM-Stat. LM-Stat. 

Angola -0.037313 -2.873093 -4.685395 -2.873093 1.815388 0.147561 

Botswana 0.220525 -2.872998 -12.30545 -2.872998 1.756280 0.156437 

DRC -0.653587 -2.873093 -13.66461 -2.873093 1.942389 0.085060 

Madagascar 0.039336 -2.872998 -11.39547 -2.872998 1.840016 0.163388 

Malawi 2.038374 -2.873543 -13.69901 -2.872998 1.599318 0.862031 

Mauritius -1.827764 -2.872998 -11.67031 -2.872998 1.470923 0.084555 

Mozambique 0.735961 -2.873045 -6.171200 -2.873045 1.881592 0.170153 

South Africa -0.270432 -2.872998 -11.37252 -2.872998 1.122608 0.177741 

Tanzania 1.400488 -2.872950 -13.43040 -2.872998 1.996645 0.211284 

Zambia 1.547237 -2.872998 -11.53143 -2.872998 1.790224 0.353404 

Note 1: Test critical values for ADF is at 5%.  

Note 2: Asymptotic critical values for KPSS at 5% is 0.463000. 

4.3.3.1.2 Johansen test of cointegration of SADCs RER 

Prior to undertaking the Johansen test of cointegration, an optimal lag length 

should be selected in the VAR system. The criteria used for lag selection are Logl 

statistic, LR test statistic, FPE, AIC, SIC and HQIC. The VAR lag selection criteria 

in Table 4.14 shows one optimum lag is based on SIC and HQIC; while AIC and 

FPE select two optimum lags. Both number of lags were considered and lag one 

produced better results.  
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Table 4.14: VAR lag order selection criteria (SADC) 

Lag LogL LR FPE AIC SIC HQIC 

0 -8628.51 NA 4.79E+18 71.39261 71.53678 71.45069 

1 -5226.29 6495.134 6739203 44.1016 45.68748* 44.74045* 

2 -5117.5 198.7053 6290358.* 44.02892* 47.05651 45.24855 

3 -5029.96 152.6511 7041185 44.1319 48.60121 45.9323 

4 -4949.79 133.1709 8452973 44.29581 50.20682 46.67698 

5 -4877.82 113.6042 10993497 44.52747 51.88019 47.48941 

6 -4778.18 149.0616 11555080 44.53037 53.3248 48.07308 

7 -4649.19 182.2901 9719557 44.29079 54.52693 48.41428 

8 -4546.23 136.9974* 10384433 44.26632 55.94417 48.97058 

Note: * indicates lag order selected by the criterion 

After identifying the number of lags to be used, the Johansen test of cointegration 

was employed to assess whether real exchange rates in the EAC countries are 

cointegrated. In other words, it assesses whether real exchange rates in the EAC 

countries have a long-run relationship. The Johansen cointegration test requires 

that the variables be non-stationary at level and stationary when estimated at first 

difference and that the variables should be cointegrated of the same order. 

Cointegration results were estimated with intercept with no trend for linear 

deterministic trend in the data series.  

The results for the two methods, namely Trace statistic and Max-Eigen statistic 

available for testing cointegration are in Table 4.15. According to Trace statistic, 

the none cointegration hypothesis is rejected because the probability is significant 

at 0.05 significance level in favour of the alternative of at least one cointegrating 

equation. Thus, the trace statistic indicates there is at least one cointegrating 

equation at the 0.05 level of significance. The second method, the Max-Eigen 

statistic similarly rejects the none cointegration equation hypothesis and indicates 

that there is at least one cointegrating equation at the 0.05 significance level.  
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Trace statistic and Max-Eigen statistic confirm that there is one cointegrating 

equation; indicating long-run association of real exchange rates in the SADC 

region. The presence of cointegrating vector(s) is supportive of an OCA and can 

be interpreted as similarities of fundamental macroeconomic factors that drive the 

real exchange rates in the region (Beirne, 2008:8; Mishra and Sharma, 

2010:206). Dellas and Tavlas (2009:1128) suggest that the degree of real 

convergence should be the main characteristic underpinning the choice of real 

exchange rate system.  

The results indicate the countries share similar real disturbance in as far as real 

exchange rates are concerned. This means bilateral real exchange rate in the 

SADC region share common stochastic trend in the long-run (Enders & Hurn, 

1997). The overall assessments indicate that the GPPP holds in the SADC 

region. The implication of this is that a single exchange rate policy managed by a 

single central bank is possible. This suggests that the SADC region constitutes 

an OCA in as far as the GPPP is concerned. However, it must be noted that more 

conditions need to be met for the implementation of a full monetary union. 
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Table 4.15: Johansen cointegration`s results of SADC`s RER 

Unrestricted cointegration rank test (trace) 

Hypothesised 

No. of CE(s) 
Eigenvalue Trace statistic 

0.05 Critical 

value 
Prob.** 

r = 0*  0.248082  256.3734  239.2354  0.0066 

r < 1  0.184089  185.9467  197.3709  0.1589 

r < 2  0.141634  135.6946  159.5297  0.4601 

r < 3  0.109320  97.97150  125.6154  0.6647 

r < 4  0.090811  69.37626  95.75366  0.7430 

r < 5  0.066923  45.86125  69.81889  0.8023 

r < 6  0.047514  28.75226  47.85613  0.7800 

r < 7  0.029503  16.72833  29.79707  0.6601 

r < 8  0.027895  9.331537  15.49471  0.3356 

r < 9  0.009443  2.343502  3.841466  0.1258 

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values 

Unrestricted cointegration rank test (maximum Eigenvalue) 

Hypothesised 

No. of CE(s) 
Eigenvalue Trace statistic 

0.05 Critical 

value 
Prob.** 

r = 0*  0.248082  70.42674  64.50472  0.0123 

r < 1  0.184089  50.25212  58.43354  0.2532 

r < 2  0.141634  37.72306  52.36261  0.6376 

r < 3  0.109320  28.59524  46.23142  0.8527 

r < 4  0.090811  23.51501  40.07757  0.8516 

r < 5  0.066923  17.10900  33.87687  0.9175 

r < 6  0.047514  12.02392  27.58434  0.9317 

r < 7  0.029503  7.396798  21.13162  0.9366 

r < 8  0.027895  6.988035  14.26460  0.4906 

r < 9  0.009443  2.343502  3.841466  0.1258 

 Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values  



Chapter 4: Analysis and discussion 108 

To support and supplement the evidence suggested by the unit root tests and 

Johansen cointegration test, panel root and Pedroni’s panel cointegration tests of 

real exchange rate, nominal exchange rate and CPI were conducted 

4.3.3.1.3 Panel root test results of RER for SADC region 

Three tests, namely the ADF test (Fisher chi-square and Choi Z-stat), IPS and 

Hadri (Z-stat and heteroscedastic consistent Z-stat) were conducted to assess 

the stationarity of panel variables, namely real exchange rate, nominal exchange 

rate and CPI. AIC lag selection was used in panel units. The tests were 

conducted with intercept with no trend. The critical values of all the tests were set 

at 0.05 significance level. A cross-sectional entry for the 10 countries resulted in 

a total of 2500 observations for each variable. 

According to the ADF and IPS the null hypothesis states that panel series has 

unit root, meaning it is non-stationary (Brooks, 2014:550). The Hadri’s (Z-stat and 

heteroscedastic consistent Z-stat) null hypothesis is the opposite and it states 

that the panel series does not have unit root; meaning it is stationary (Brooks, 

2014:550). Summaries of the results of these panel root tests are presented in 

Table 4.15. 

As reflected in Table 4.16, at level, the corresponding probabilities for the ADF 

and IPS are greater than 0.05 at level, therefore, the null hypothesis cannot be 

rejected. This implies that the panel real exchange rate is non-stationary at level. 

The panel real exchange rate become stationary only when it is first differenced 

(notice the corresponding probabilities are less than 0.05). At level, the Hadri (Z-

stat and heteroscedastic consistent Z-stat) probabilities are less than 0.05, 

therefore, the null hypothesis is rejected, meaning the panel real exchange rate is 

non-stationary at level. The panel real exchange rate become stationary only 

when estimated at first difference (notice the corresponding probabilities are less 

than 0.05).  

The ADF, IPS and the Hadri results of panel root test indicate that real exchange 

rate, nominal exchange rate and CPI in the SADC region are non-stationary at 

level but become stationary when estimated at 1st difference. Thus, they are 
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integrated of the order one, I(1). These results suggest that it is appropriate to 

conduct cointegration analysis for further examination. The panel cointegration is 

conducted using Pedroni’s cointegration technique.  
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Table 4.16: Panel root test results of RER for SADC region 

Series Methods 
ADF - chi-

square 
ADF - Z-stat IPS Hadri Z-stat 

Heteroscedastic  
Z-stat 

Series 

RER At level Statistic 0.37155 3.38277 3.35071 22.1199 22.1199 

Prob. 1.0000 0.9996 0.9996 0.0000 0.0000 

1st difference Statistic 60.6382 -6.56916 -6.44121 -0.25633 -0.25633 

Prob. 0.0000 0.0000 0.0000 0.6012 0.6012 

NER At level Statistic 1.21997 5.33235 5.23927 36.5757 36.5757 

Prob. 1.0000 1.0000 1.0000 0.0000 0.0000 

1st difference Statistic 134.396 -9.43468 -9.15771 -0.54379 -0.54379 

Prob. 0.0000 0.0000 0.0000 0.7067 0.7067 

CPI At level Statistic 7.1E-06 16.5087 18.1691  40.4316  40.4316 

Prob. 1.0000 1.0000 1.000 0.0000 0.0000 

1st difference Statistic 296.490 -15.5368 -15.8430 -2.54699 -2.54699 

Prob. 0.0000 0.0000 0.0000 0.9946 0.9946 
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4.3.3.1.4 Pedroni’s panel cointegration test for SADC 

As indicated earlier, prior to the Pedroni’s panel cointegration test, a panel root 

test indicated that the three variables, namely real exchange rate, nominal 

exchange rate and inflation are integrated of order one, I(1) and this meant that 

cointegration analysis could be done. The Pedroni’s (Engle-Granger-Based) 

technique was applied to examine panel cointegration of real exchange rate, 

nominal exchange rate and inflation in the SADC region.   

As illustrated in Table 4.17, the no cointegration hypothesis is rejected because 

the probabilities of all seven statistics (both within-dimension and between-

dimension) are less than 0.05; suggesting cointegration of the three variables, 

namely real exchange rate, nominal exchange rate and CPI in the SADC region. 

Thus, there is a long-run relationship between the real exchange rate, the 

nominal exchange rate and price levels within SADC. 

Table 4.17: Pedroni’s panel cointegration results (SADC) 

Within-dimension Statistic Prob. Statistic Prob. 

Panel v-Statistic  50.89519  0.0000  50.89519  0.0000 

Panel rho-Statistic -60.80992  0.0000 -60.80992  0.0000 

Panel PP-Statistic -24.78972  0.0000 -24.78972  0.0000 

Panel ADF-Statistic -14.04149  0.0000 -14.04149  0.0000 

Between-dimension Statistic Prob.   

Group rho-Statistic -62.73098  0.0000   

Group PP-Statistic -29.79664  0.0000   

Group ADF-Statistic -16.37267  0.0000   

The normalised long-run cointegrating equation is reported in Table 4.18. Given 

the dominant size of its economy in the SADC region, South Africa’s rand 

expressed against US dollar is used to obtain the normalised equations in the 

model. The normalised vectors indicate the interaction of real exchange rates in 
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the region, while the coefficients indicate the long-run elasticities between the 

exchange rates.   

The long-run coefficient indicates that a 1 percent increase in the South African 

Rand (real depreciation) induces a 0.006082 percent, 0.001896 percent, 

0.283531 percent and 2.514395 percent depreciation of the real value of the 

currencies of DRC, Madagascar, Mozambique and Zambia, respectively. 

However, a 1 percent increase in the South African rand (real depreciation) 

induces a 0.072175 percent, 1.16755 percent, 0.301054 percent, 0.009215 

percent and 0.010342 percent appreciation of the real values of the currencies of 

Angola, Botswana, Mauritius, Malawi and Tanzania, respectively. These findings 

suggest that there are indeed asymmetries in exchange rate adjustment process 

to any disequilibrium in the SADC region. In other words, there are differences in 

the manner in which the currencies in the region respond to any given shock in 

the long run. Similar findings are reported in East Asia by Mishra and Sharma 

(2010:211) who applied the GPPP analysis. The differences in the size of 

coefficients also suggest that the aggregate demand patterns in the region are 

dissimilar (Enders & Hurn, 1994:179; Beirne, 2008:9).  

Table 4.18: Normalised long-run cointegrating equations (SADC) 

Country Coefficients Standard error T-statistics 

South Africa 1   

Angola -0.072175 -0.02650 -2.72390 

Botswana -1.167550 -0.64911 -1.79869 

DRC 0.006082 -0.00276 2.20719 

Madagascar 0.001896 -0.00163 1.16149 

Mozambique 0.283531 -0.12305 2.30413 

Mauritius  -0.301054 -0.18656 -1.61367 

Malawi -0.009215 -0.00649 -1.42062 

Tanzania -0.010342 -0.00401 -2.57831 

Zambia 2.514395 -0.51446 4.88746 
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4.3.3.1.5 Vector error correction model on SADC 

Having established the long-run relationship between the exchange rates and 

price levels in SADC, the next step is to examine the speed of adjustment from 

short-run to long-run equilibrium through the VECM. The VECM error correction 

terms (ECT) coefficients reported in Table 4.19 reflect the speed of adjustment 

parameters of real exchange rates in the EAC region and can be interpreted as a 

measure of how quickly each of the real exchange rates converge to GPPP 

(Beirne, 2008:10). The short-run adjustment coefficients indicate the speed at 

which the various real exchange rates in the region adjust/correct towards their 

long-run equilibrium in response to any shock or deviation from the GPPP. In 

other words, these coefficients describe how quickly a change in the real 

exchange rate system in the region is inclined to correct itself.  

The ECT coefficients for the currencies of South African, Botswana, 

Mozambique, Mauritius, Malawi and Zambia are negative and significant at the 

0.05 significance level. The larger the ECT coefficient (absolute value) of a 

currency, the quicker it corrects itself towards its long-run equilibrium in response 

to any shock or deviation from the GPPP. Thus, the currency with the biggest 

ECT coefficient reaches its long-run equilibrium in the shortest time period since 

the rate of correction is high.  

The ECT coefficient of -0.037525 for the South Africa’s rand implies that the real 

exchange rate adjusts at the rate of 3.7525 percent per month towards the long-

run equilibrium, meaning it takes approximately about 27 (=1/0.037525) months 

to reach to the long-run equilibrium. The ECT coefficient of -0.022083 for the 

Botswana’s pula implies that the real exchange rate adjusts at the rate of 2.2083 

percent  per month towards the long-run equilibrium, meaning it takes 

approximately about 45 (=1/0.022083) months to reach to the long-run 

equilibrium. The ECT coefficient of -0.042099 for the Mozambique’s metical 

implies that the real exchange rate adjusts at the rate of 4.2009 (=1/0.042099) 

percent per month towards the long-run equilibrium, meaning it takes 

approximately about 24 months to reach to the long-run equilibrium. The ECT 

coefficient of -0.011812 for the Mauritius’ rupee implies that the real exchange 
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rate adjusts at the rate of 1.1812  percent per month towards the long-run 

equilibrium, meaning it takes approximately about 85 (=1/0.011812) months to 

reach to the long-run equilibrium (attributed to its relatively small ECT coefficient). 

The ECT coefficient of -0.84442 for the Malawi’s kwachas implies that the real 

exchange rate adjusts at the rate of 84.442 percent per month towards the long-

run equilibrium, meaning approximately only 1 month is need for the shock in the 

short-run to be corrected (attributed to its relatively large ECT coefficient). The 

ECT coefficient of -0.02528 for the Zambia’s kwacha implies that the real 

exchange rate adjusts at the rate of 2.528percent per month towards the long-run 

equilibrium (i.e. it takes approximately about 40 months to reach to the long-run 

equilibrium). 

However, the ECT coefficient for the currencies of Angola, DRC, Madagascar 

and Tanzania are positive and significant at the 0.05 significance level. The 

interpretation of the positive ECT coefficient is that, these currencies, instead of 

correcting themselves to a long-run equilibrium, they deviate and move away 

from the long-run equilibrium. For a given shock in the system, Angola’s new 

Kwanza moves away from its long-run equilibrium by approximately 23 percent, 

86 percent for the DRCs franc Congolais, 252 percent the Madagascar’s 

Malagasy arirary and 140 percent for the Tanazania’s shilling. A larger coefficient 

is not ideal when the ECT is positive. The implication of this finding is that any 

change/shock/disequilibrium of real exchange rate in the region may cause 

unintended currency flow from one region to the other in the short-run 

constraining the possibility of an effective and efficient monetary union.   
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Table 4.19: The VECM`s Error Correction Terms (SADC) 

Country Currency Coefficients Standard error T-statistics 

South Africa Rand -0.037525 -0.01027 -3.65511 

Angola New kwana 0.233425 -0.05805 4.02101 

Botswana Pula -0.022083 -0.00569 -3.88094 

DRC Franc congolais 0.857905 -2.53345 0.33863 

Madagascar Malagasy arirary 2.515349 -1.95232 1.28839 

Mozambique Metical -0.042099 -0.02423 -1.73773 

Mauritius  Mauritian rupee -0.011812 -0.02005 -0.58920 

Malawi Kwachas -0.844416 -0.36590 -2.30780 

Tanzania Tanzanian shilling 1.396490 -0.95814 1.45750 

Zambia Kwacha -0.025281 -0.00769 -3.28670 

 

4.3.3.1.6 Diagnostic checks of the VECM (SADC) 

This study adopted various tests including tests for serial correlation and 

heteroskedasticity to validate the robustness of the results of VECM. As 

illustrated in Table 4.20, the estimated model passed diagnostic tests; there are 

no serial correlation and no heteroskedasticity in residuals, at 5 percent 

significance level. 
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Table 4.20: Diagnostic checks (SADC) 

Test for serial correlation Test  for heteroskedasticity 

Lags LM-Stat Lags LM-Stat Lags 

1 12.75413 1 12.75413 1 

2 20.8082 2 20.8082 2 

3 10.6564 3 10.6564 3 

4 19.7714 4 19.7714 4 

5 21.87951 5 21.87951 5 

Furthermore, the study also conducted a stability check using the inverse roots of 

AR characteristic polynomial to investigate whether the long-run relationships 

established are stable. As displayed in Figure 4.4, most of the roots of the 

characteristic AR polynomial have absolute value less than one and fall within 

the unit circle indicating the stability properties of a good model. However, one 

root of the polynomial absolute value is equal to one, but is statistically significant 

since it does not lie outside the circle (Noumbissie & Mongale, 2014:642). 

Figure 4.4: Inverse roots of AR characteristic polynomial (SADC) 
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The following section focuses on the EAC. 

4.3.3.2 Evidence from the GPPP on the EAC 

Prior to GPPP analysis using various econometrics techniques, correlation 

analysis was conducted for initial inspection of the bivariate relationships of real 

exchange rates in the SADC region. As depicted in Table 4.21, virtually all 

bivariate relationships showed strong and positive correlations coefficients when 

assessed against Cohen’s d-measure effect sizes. 

Table 4.21: Correlation of real exchange rate in the EAC region 

Countries RER Rwanda RER Kenya RER Tanzania RER 

Kenya RER .832**   

Tanzania RER .947** .837**  

Uganda RER .907** .927** .954** 

**. Correlation is significant at the 0.01 level (2-tailed). 

Following this, individual unit root tests, Johansen cointegration test, panel unit 

root test, Pedroni’s panel cointegration test and VECM were tested to establish 

whether GPPP holds in the EAC region so as determination is made whether 

there is evidence in support of a monetary union. 

4.3.3.2.1  Unit root test results of RER for EAC countries 

Figure 4.5 depicts a line graph of monthly real exchange rate series from 1995 to 

2015 for the EAC region. The impression one observes from the various line 

graphs is of non-stationarity. This, however, is tested appropriately through unit 

root test. 
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Figure 4.5: Real exchange rate series for EAC (1995-2015) 
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As indicated earlier, assessment of stationarity is crucial in time series analysis, 

because non-stationary series may lead to spurious regression (Brooks, 

2014:353). Unit root tests are also useful in determining the order of integration of 

variables. Using unit root tests, the stationarity of real exchange rates of member 

countries in the EAC was examined. Two tests, namely the ADF test and KPSS 

with AIC lag selection were used. The tests were conducted with intercept without 

trend. The critical values for both tests were set at 5 percent significance level.  

Table 4.22 presents the results of unit root tests of real exchange rates for the 

four countries in the EAC. The ADF t-statistic at level for all the countries is 

smaller than the critical values at 0.05 significance level. This implies that the null 

hypothesis (series has unit root = series is non-stationary) cannot be rejected. 

However, at first difference, the ADF t-statistic for all the countries becomes 

greater than the critical values at 0.05 significance level, suggesting the rejection 

of the null hypothesis (series has unit root = series is non-stationary). The ADF 

results of unit root test of the sample countries indicate that real exchange rates 

are non-stationary at level and they become stationary when first differenced. 

Thus, they are integrated of order one or I(1).  
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The second test, the KPSS, also suggests the same outcome. Note must be 

taken that KPSS tests are used for testing a null hypothesis that an observable 

series is stationary (Adom et al., 2010:248). At level, the KPSS LM-Stat for all the 

countries is greater than the critical value (0.46300) at p < 0.05 significance level; 

rejecting the null hypothesis (series does not have unit root = series is stationary). 

However, when at first difference the KPSS LM-Stat for all the countries become 

smaller than the critical value (0.46300) at p < 0.05 significance level; accepting 

the null hypothesis (series does not have unit root = series is stationary). Thus, 

the KPSS results of unit test indicate that real exchange rate is non-stationary at 

level and stationary when first differenced supporting the evidence provided by 

the ADF.  

The results of both unit root tests of all the countries in the EAC indicate that the 

variable (real exchange rate) is integrated of the same order, I(1). This proposes 

that there is a probability of cointegration of real exchange rate in the EAC region. 

Hence, the next step is to examine this probability using a cointegration test. 

Table 4.22: Unit root test results of RER for EAC countries 

Countries 

ADF (Level) ADF (1st diff) 
KPSS 
(Level) 

KPSS  
(1st diff) 

t-
statistic 

Critical 
values 

t-Statistic Critical values LM-Stat. LM-Stat. 

Kenya 
-

1.881942 
-

2.872998 
-7.745017 -2.873240 1.480757 0.093716 

Rwanda 0.300615 
-

2.873289 
-6.351692 -2.873289 1.871262 0.268407 

Tanzania 1.400488 
-

2.872950 
-13.43040 -2.872998 1.996645 0.211284 

Uganda 0.294655 
-

2.873142 
-7.677976 -2.873142 1.765811 0.185686 

Note 1: Test critical values for ADF is at 5%.  

Note 2: Asymptotic critical values for KPSS at 5% is 0.463000. 

https://en.wikipedia.org/wiki/Null_hypothesis
https://en.wikipedia.org/wiki/Time_series
https://en.wikipedia.org/wiki/Stationary_process
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4.3.3.2.2 Johansen test of cointegration of EAC’s RER 

Prior to undertaking Johansen test of integration, an optimal lag length should be 

selected in the VAR system. The criteria used for lag selection are Logl statistic, 

LR test statistic, FPE, AIC, SIC and HQIC. The VAR lag selection criteria in Table 

4.23 shows one optimum lag is based on SIC and HQIC; while AIC and FPE 

select two optimum lags. Both number of lags were considered and one lag 

produced better results  

Table 4.23: VAR lag order selection criteria (EAC) 

Lag LogL LR FPE AIC SIC HQIC 

0 -5248.96 NA 8.40e+13 43.41287 43.47054 43.43610 

1 -3697.61 3038.597 2.59e+08 30.72402 31.01236* 30.84017* 

2 -3677.52 38.68812 2.50e+08* 30.69021* 31.20922 30.89928 

3 -3662.76 27.92971 2.53e+08 30.70047 31.45016 31.00247 

4 -3655.41 13.66400 2.72e+08 30.77198 31.75234 31.16690 

5 -3638.99 29.99449 2.71e+08 30.76849 31.97952 31.25633 

6 -3626.04 23.22005 2.79e+08 30.79371 32.23542 31.37448 

7 -3608.84 30.28434* 2.76e+08 30.78376 32.45615 31.45746 

8 -3600.67 14.10846 2.95e+08 30.84849 32.75155 31.61511 

Note: * indicates lag order selected by the criterion 

After identifying the number of lags to be used, the Johansen test of cointegration 

was employed to assess whether real exchange rate in the EAC countries are 

cointegrated. In other words, it assesses whether real exchange rates in the EAC 

countries have long-run relationship. The Johansen cointegration test requires 

that the variables be non-stationary at level and stationary when estimated at first 

difference and that the variables should be cointegrated of the same order. 

Cointegration results were estimated with intercept with no trend for linear 

deterministic trend in the data series.  
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The results for the two methods, namely Trace statistic and Max-Eigen statistic 

available for testing cointegration are provided in Table 4.24. According to trace 

statistic, the none cointegration hypothesis is rejected because the probability is 

greater than 0.05 significance level in favour of the alternative of at least one 

cointegration equation. Thus, the Trace statistic indicates that at least there is at 

least one cointegrating equation at the 0.05 level of significance. The second 

method, the Max-Eigen statistic similarly rejects the none cointegration equation 

hypothesis and indicates that there is at least one cointegrating equation at the 

0.05 level of significance.  

Both Trace statistic and Max-Eigen statistic confirm that there is one 

cointegrating equation indicating long-run association of real exchange rates in 

the EAC region. The presence of cointegrating vector(s) is supportive of an OCA 

and can be interpreted as similarities of fundamental macroeconomic factors that 

drive real exchange rate in the region (Beirne, 2008:8; Mishra and Sharma, 

2010:206). The result also suggests the countries share similar real disturbance 

in as far as real exchange rate is concerned. This means bilateral real exchange 

rate in the SADC region share common stochastic trend in the long-run (Enders 

& Hurn, 1997). The overall assessments indicate that the GPPP holds in the EAC 

region. This suggests that the EAC region constitutes an OCA in as far as the 

GPPP is concerned.  

 

 

 

 

 

 



Chapter 4: Analysis and discussion 122 

Table 4.24: Johansen cointegration`s results of EAC’s RER 

Unrestricted cointegration rank test (trace) 

Hypothesised 
No. of CE(s) 

Eigenvalue Trace statistic 
0.05 Critical 

value 
Prob.** 

r = 0* 0.122036 57.60291 47.85613 0.0047 

r < 1 0.054832 25.32580 29.79707 0.1501 

r < 2 0.041822 11.34048 15.49471 0.1914 

r < 3 0.003002 0.745528 3.841466 0.3879 

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values 

Unrestricted Cointegration Rank Test (maximum Eigenvalue) 

Hypothesised 
No. of CE(s) 

Eigenvalue Trace statistic 
0.05 Critical 

value 
Prob.** 

r = 0* 0.122036 32.27711 27.58434 0.0115 

r < 1 0.054832 13.98532 21.13162 0.3662 

r < 2 0.041822 10.59495 14.26460 0.1757 

r < 3 0.003002 0.745528 3.841466 0.3879 

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values 

To support and supplement the evidence suggested by the unit root test and 

Johansen cointegration test, panel root test and Pedroni’s panel cointegration 

test of real exchange rate, nominal exchange rate and CPI were conducted 

4.3.3.2.3  Panel root test results of RER for EAC region 

Three tests, namely the ADF test (Fisher chi-square and Choi Z-stat), IPS and 

Hadri (Z-stat and heteroscedastic consistent Z-stat) were conducted to assess 

the stationarity of panel variables, namely real exchange rate, nominal exchange 

rate and CPI. AIC lag selection was used in panel units. The tests were 

conducted with intercept with no trend. The critical values of all the tests were set 
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at 0.05 significance level. A cross-sectional entry for the four countries resulted in 

a total of 1000 observations for each variable. 

In the ADF and IPS, the null hypothesis states that panel series has a unit root, 

meaning it is non-stationary. The Hadri’s (Z-stat and heteroscedastic consistent 

Z-stat) null hypothesis is the opposite and it states that if the panel series does 

not have unit meaning it is stationary. The results of these three panel root tests 

are summarised in Table 4.23.  

As reflected in the Table 4.25, at level, the corresponding probabilities for the 

ADF and IPS are greater than 0.05, therefore, the null hypothesis cannot be 

rejected. This implies that the panel real exchange rate is non-stationary at level. 

The panel real exchange rate become stationary only when it is first differenced 

(notice the corresponding probabilities are less 0.05). At level, the Hadri (Z-stat 

and heteroscedastic consistent Z-stat) probabilities are less than 0.05 at level, 

therefore, the null hypothesis is rejected, meaning the panel real exchange rate is 

non-stationary at level. The panel real exchange rate become stationary only 

when estimated at first difference (notice the corresponding probabilities are less 

than 0.05).  

All the tests including the ADF, IPS and the Hadri results of panel root test 

indicate that real exchange rates are non-stationary at level but become 

stationary when estimated at first difference, implying that real exchange rate, 

nominal exchange rate and CPI are integrated of the same order, I(1). These 

results indicate that it is appropriate to conduct cointegration analysis for further 

examination. The panel cointegration is conducted using Pedroni’s cointegration 

technique.  



Chapter 4: Analysis and discussion 124 

Table 4.25: Panel root test results of RER for EAC region 

Series Methods 
ADF-Chi-
square 

ADF-Z-
stat 

IPS 
Hadri Z-

stat 
Heteroscedas-

tic Z-stat 

RER At level Statistic 0.64064 2.85168 2.74475 11.1428 11.1428 

Prob.** 0.9997 0.9978 0.9970 0.0000 0.0000 

1st 
difference 

Statistic 285.286 -16.1586 -18.984 1.36499 1.36499 

Prob.** 0.0000 0.0000 0.0000 0.0861 0.0861 

NER At level Statistic  0.06559 4.80284 4.98459 22.8145 22.8145 

Prob.** 1.0000 1.0000 1.0000 0.0000 0.0000 

1st 
difference 

Statistic  237.819 14.6424 16.5382  1.21233 1.21233 

Prob.** 0.0000 0.0000 0.0000 0.1127 0.1127 

CPI At level Statistic  0.01732 5.70696 6.02708  24.3164  24.3164 

Prob.** 1.0000 1.0000 1.0000 0.0000 0.0000 

1st 
difference 

Statistic  104.362 -9.19065 9.34578  1.25645  1.25645 

Prob.** 0.0000 0.0000 0.0000 0.1045 0.1045 

4.3.3.2.4 Pedroni’s panel cointegration test for EAC 

As indicated earlier, prior to the Pedroni’s panel cointegration test, a panel root 

test indicated that the three variables, namely real exchange rate, nominal 

exchange rate and CPI are integrated of the same order, I(1) and, therefore, 

proceeded for cointegration analysis. The Pedroni’s (Engle-Granger-based) 

technique was applied to examine panel cointegration of real exchange rate, 

nominal exchange rate and CP of the member countries in the EAC.   

The result of Pedroni’s panel cointegration test is presented in Table 4.26. As 

illustrated in Table 4.24, the no cointegration hypothesis is rejected because the 

probabilities of all seven statistics (both within-dimension and between-

dimension) are less than 0.05 suggesting cointegration of the three variables, 

namely real exchange rate, nominal exchange rate and CPI in the EAC. Thus, 

there is a long-run relationship between the real exchange rate, the nominal 

exchange rate and price levels within SADC. 
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Table 4.26: Pedroni’s panel cointegration results (EAC) 

Within-dimension Statistic Prob. Statistic Prob. 

Panel v-Statistic 75.14994 0.0000 75.14994 0.0000 

Panel rho-Statistic -28.13458 0.0000 -28.13458 0.0000 

Panel PP-Statistic -15.63066 0.0000 -15.63066 0.0000 

Panel ADF-Statistic -15.42779 0.0000 -15.42779 0.0000 

Between-dimension Statistic Prob.   

Group rho-Statistic -28.80003 0.0000   

Group PP-Statistic -18.81971 0.0000   

Group ADF-Statistic -18.56633 0.0000   

The normalised long-run cointegrating equation is reported in Table 4.27. Given 

the dominant size of its economy in the EAC region, Kenya’s shilling expressed 

against US dollar is used to obtain the normalised equations in the model. The 

normalised vectors indicate the interaction of real exchange rates in the region 

while the coefficients indicate the long-run elasticities between the exchange 

rates.   

The long-run coefficient indicates that a 1 percent increase in the Kenyan shilling 

(real depreciation) leads to a 0.029112 percent appreciation of the real value of 

the Rwandan franc and 0.045750 percent appreciation  of the real value the 

Ugandan shilling, but a  0.047164 percent depreciation of the real value of the 

Tanzanian shilling. These findings suggest that there are some asymmetries in 

exchange rate adjustment process in response to any disequilibrium in the 

system (region). The size of the coefficients in EAC region are relatively smaller 

compared to the SADC region and this can be interpreted as having similar 

aggregate demand patterns in the region (Enders & Hurn, 1994:179; Beirne, 

2008:).  
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Table 4.27: Normalised long-run cointegrating equations (EAC) 

Country Coefficients Standard error T-statistics 

Kenya 1.000000   

Rwanda -0.029112 (0.02012) -1.44726 

Tanzania 0.047164 (0.00894) 5.27491 

Uganda -0.045750 (0.00483) -9.46416 

4.3.3.2.5 Vector error correction model on EAC 

Having established the long-run relationship between the exchange rates and 

price levels in SADC, the next step is to examine the speed of adjustment from 

short-run to long-run equilibrium through the VECM. The VECM of the ECT 

coefficients reported in Table 4.28 reflect the speed of adjustment parameters of 

real exchange rates in the EAC region. The short-run adjustment coefficients 

indicate the speed at which the various real exchange rates in the region 

adjust/correct towards their long-run equilibrium in response to any shock or 

deviation from the GPPP (Beirne, 2008:10). In other words, these coefficients 

describe how quickly a change in the real exchange rate system in the region is 

inclined to correct itself.  

The coefficients for the Kenyan shilling, Rwanda franc and Tanzanian shilling are 

negative and significant at the 0.05 significance level. However, the coefficient for 

the Ugandan shilling is positive and significant at the 0.05 significance level.  

The coefficient -0.064377 for the Kenyan shilling implies that the real exchange 

rate adjusts at the rate of 6.4378 percent per month towards the long-run 

equilibrium. Thus, changes/shock in the short-run takes approximately about 15 

(=1/0.064377) months to have a full effect on the long-run equilibrium in the case 

of the Kenyan shilling. For the Rwandan franc, the ECT coefficient -0.22704 

implies that the real exchange rate adjusts at the rate of 22.704 percent per 

month towards the long-run equilibrium, meaning it takes approximately about 4 

(=1/0.22704) months to reach to the long-run equilibrium. For the Tanzanian 

shilling, the ECT coefficient -0.98812 implies that about 98.812 of the 
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disequilibrium in the model is corrected every month (i.e. approximately 1 

(=1/0.98812) month is needed for the shock in the short-run to be corrected). 

Note that Tanzania is a member of both Economic regions. It appears that 

Tanzania better fits in possible EAC monetary union than in SADC one (refer to 

Section 4.3.3.1.5).  

However, the concern is with the Ugandan shilling deviation of 174.2335 percent 

away from the long-run equilibrium (i.e. it moves away by about two weeks in 

response to a given shock). This is not bad altogether. However, the implication 

is that any change/shock/disequilibrium of real exchange rate in the region may 

cause unintended currency flow from one region to the other in the short-run 

constraining the possibility of an effective and efficient monetary union.   

Table 4.28: The VECM`s Error Correction Terms (EAC) 

Country Coefficients Standard error T-statistics 

Kenya -0.06438 0.03068 -2.0981 

Rwanda -0.22704 0.11229 -2.02182 

Tanzania -0.98812 (0.40312 -2.45120 

Uganda 1.742335 0.81501  2.13781 

4.3.3.2.6 Diagnostic checks of the VECM (EAC) 

This study adopted various tests including test for serial correlation and 

heteroskedasticity to validate the robustness of the results of the VECM. As 

illustrated in Table 4.29, the estimated model passed diagnostic tests of no serial 

correlation and no heteroskedasticity at 5 percent significance level. 
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Table 4.29: Diagnostic checks (EAC) 

Test for serial correlation Test for heteroskedasticity 

Lags LM-Stat Lags LM-Stat Lags 

1 12.75413 1 12.75413 1 

2 20.80820 2 20.80820 2 

3 10.65640 3 10.65640 3 

4 19.77140 4 19.77140 4 

5 21.87951 5 21.87951 5 

Furthermore, the study also conducted a stability check using the inverse roots of 

AR characteristic polynomial to investigate whether the long-run relationships 

established are stable. As displayed in Figure 4.4, most of the roots of the 

characteristic AR polynomial have absolute value less than one and fall within 

the unit circle indicating the stability properties of a good model. However, one 

root of the polynomial absolute value is equal to one, but is statistically significant 

since it does not lie outside the circle (Noumbissie & Mongale, 2014:642). 

Figure 4.6: Inverse roots of AR characteristic polynomial (EAC) 
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4.3.3.3 Comparison of the GPPP`s results in SADC and EAC 

The results of GPPP analysis indicate that both economic regions, namely SADC 

and EAC are similar in general. The Johansen cointegration test indicated that 

both regions constitute optimum currency areas in as far as the GPPP is 

concerned. This finding was supported by Pedroni’s panel cointegration test. 

Similar to the SADC region, EACs long-run cointegrating equation suggested that 

there are some asymmetries in exchange rate adjustment process in response to 

any disequilibrium in the system (region). However, the size of the coefficients in 

EAC region are relatively smaller compared to the SADC region and this can be 

interpreted as having similar aggregate demand patterns in the region. The ECT 

coefficient indicated differences with regard to the speed at which the various real 

exchange rates in the region adjust/correct towards their long-run equilibrium in 

response to any shock or deviation from the GPPP, which may affect the efficient 

and effective running of a possible monetary union in the future. Tanzania as a 

member of both economic regions, the findings suggest that it better fits with the 

EAC region than the SADC region. The diagnostic tests indicated that the models 

used in the study are stable and robust. 

4.4 CONCLUSION 

This chapter reported on the empirical findings of the study. First, the feasibility of 

a monetary union in the two economic regions using the MECC was presented. 

These findings relate to the first empirical objective. The MECC analysis included 

inflation rate, budget deficit, government debt as a percentage of GDP, total 

reserves cover and GDP growth.  

Of the 14 countries in the SADC region, only eight countries were able to meet 

the inflation rate criterion, six countries the budget deficit, 10 countries the 

government debt, only one country foreign reserve requirement and none of the 

countries achieved the GDP growth rate criterion during the assessment period 

(year 2015).  In the EAC region, out of five countries, only one country achieved 

the inflation rate criterion while three countries the budget deficit criterion during 

the assessment year. All five members achieved the government debt 
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requirement. However, none of the countries in the EAC region could achieve the 

foreign reserve requirement nor attain the required economic growth. The 

analysis of the five macroeconomic variables of both economic regions suggest 

that member countries have serious challenges in meeting the MECC. 

Furthermore, the analysis indicates that member countries are not at par with 

each other with regard to MECC. There were big differences in economic 

performances that were explained by high standard deviations. This issue was 

more prevalent in the SADC region than the EAC region. The study, therefore, 

concludes that the said monetary union in both SADC and EAC is not feasible at 

least in the envisaged timeframe.  

Secondly, the feasibility of a monetary union in the two economic regions using 

the OCA theory was presented addressing empirical objective two. In accordance 

with OCA theory, the degree of openness of the economies, synchronisation of 

business cycles and the GPPP were analysed for the two economic regions.  

In terms of trade openness, there is clear indication that, generally, most of the 

SADC countries save for Tanzania are open to external trade, meeting the 

requirement of the OCA theory in this regard. This may mean that they may stand 

to benefit from adopting a common currency in as far as trade openness is 

concerned. However, a research by the African Union (2014) indicates that much 

of this openness is with the rest of the world, not with each other. The intra-Africa 

trade is very low, estimated to be about 9 percent of its total trade. This implies 

that a common currency may not yield the intended benefits for SADC for most of 

the transaction are made against foreign currencies such as the US dollar and 

the euro. When compared with SADC member countries, the EAC member 

countries generally have less open economies. While the countries in the EAC 

region have shown some progress in opening up their economies somewhat in 

the last 30 years, none of them has attained an average of trade percentage of 

60 percent (the required criterion). The evidence from this analysis suggests that 

the countries in the EAC region may not stand to benefit from adopting a 

common currency. 
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The correlation analysis of economic growth indicated that the SADC region does 

not constitute an OCA in as far as business cycle synchronisation is concerned. 

Whilst EAC region is in a much better position than the SADC region, however, 

there is no convincing evidence that suggests business cycle synchronisation, 

therefore, it also does not constitute an OCA. The results of the correlation 

analysis in both regions were confirmed through the Granger causality tests, inter 

alia no evidence of business cycle synchronisation was found in the two regions. 

The feasibility of a monetary union in the two regions (SADC and EAC) was 

assessed using the GPPP framework consistent with the OCA theory on price 

and inflation rates and exchange rates. In line with previous studies, individual 

unit root tests, Johansen cointegration test, panel unit root test, Pedroni’s panel 

cointegration test and VECM were tested to establish whether GPPP holds in the 

SADC region so determination is made whether there is evidence in support of a 

monetary union. Various diagnostic tests were conducted to confirm the validity 

and the stability of the econometric model. 

Trace statistic and Max-Eigen statistic confirm that there is one cointegrating 

equation indicating long-run association of real exchange rates in the SADC 

region. The presence of cointegrating vector(s) is supportive of an OCA and can 

be interpreted as similarities of fundamental macroeconomic factors that drive 

real exchange rate in the region. The result also suggests the countries share 

similar real disturbance in as far as real exchange rate is concerned. This means 

bilateral real exchange rate in the SADC region share common stochastic trend 

in the long run, suggest the SADC region constitutes an OCA. This finding was 

also supported by Pedroni’s panel cointegration test. However, the differences in 

the size of coefficients in the case of normalised long-run cointegrating equation 

suggested that the aggregate demand patterns in the region are dissimilar and 

indicate asymmetries in exchange rate adjustment process to any disequilibrium 

in the SADC region. Yet, another concern is the result of the ECT coefficient. The 

result of the ECT coefficient suggest that any change/shock/disequilibrium of real 

exchange rate in the region may cause unintended currency flow from one region 

to the other in the short-run constraining the possibility of an effective and 
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efficient monetary union. The diagnostic assessments indicated that the model is 

indeed stable and robust.  

The findings with regard to the EAC are similar to the SADC region as a whole. 

The Johansen cointegration test indicated that that the EAC region constitutes an 

OCA in as far as the GPPP is concerned. This finding was also supported by 

Pedroni’s panel cointegration test. Similar to the SADC region, the long-run 

cointegrating equation suggested that there are some asymmetries in exchange 

rate adjustment process in response to any disequilibrium in the system (region). 

However, the size of the coefficients in EAC region are relatively smaller 

compared to the SADC region and this can be interpreted as having similar 

aggregate demand patterns in the region. The ECT coefficient indicated 

differences with regard to the speed at which the various real exchange rates in 

the region adjust/correct towards their long-run equilibrium in response to any 

shock or deviation from the GPPP, which may affect the efficient and effective 

running of a possible monetary union in the future. Tanzania is a member of both 

economic regions. The findings suggest that it better fits with the EAC region than 

the SADC region. The diagnostic assessments indicated that the model is indeed 

stable and robust. 

The next chapter provides summary, conclusion and recommendations. 
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CHAPTER 5 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

5.1 INTRODUCTION 

This current chapter provides an overview of the study and an assessment and 

attainment of the theoretical objectives of the study. Following this, a summary of 

the main findings of the study addressing the primary and empirical objectives is 

presented. The contribution of this research endeavour is highlighted. Thereafter, 

the chapter puts forward recommendations emanating from the findings of the 

research. The chapter then discusses the limitations of the study and proposes 

future research endeavours. The chapter ends with concluding remarks and 

reflection of the research journey. 

5.2 SUMMARY OF THE STUDY 

This study comprises five chapters. Chapter 1 provided a background and 

introduction to the study. It provided a brief overview of economic integration 

efforts and objectives in Africa. The chapter highlighted the main benefits and 

costs associated with monetary unions. As advocated by the OCA theory, lower 

transaction costs, stables prices, efficient resource allocation and improved 

access to goods, labour and financial markets are some of the benefits accrued 

from monetary unions. Relinquishing monetary and exchange rate policies are 

cited as the main costs of joining a monetary union. Forming a monetary union is 

a serious endeavour by any stretch of imagination that needs serious and 

deliberate consideration. 

In light of this problem statement, the primary objective of this study was 

formulated: 

 Analyse the feasibility of a monetary union in two African economic regions: 

SADC and EAC in the envisaged time frame.  

In accordance with the problem statement and primary objective, Chapter 1 

stated various theoretical and empirical objectives. Subsequently, the research 
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methodology and analysis to be followed were briefly explained and motivated. 

The theoretical objectives were formulated as follows: 

 Review the literature on economic integration 

 Review the literature on economic integration of Europe 

 Review the literature on economic integration in Africa 

 Review the literature on macroeconomic convergence criteria 

 Review the literature on monetary union and theory of OCA. 

The following empirical objectives were formulated to support the primary 

objective of the study.  

 Analyse the progress towards the attainment of certain macroeconomic 

economic convergence criteria of the countries in the two African 

economic regions 

 Examine whether the two economic regions meet the requirements of 

optimum currency areas   

 Compare the feasibility of a monetary union in the two African economic 

regions: SADC and EAC.  

Chapter 2 aimed to achieve the theoretical objectives of the study. The increased 

economic integration in various parts of the world is facilitated and driven mainly 

by advancements in information technology, communication and trade. Economic 

integration takes different forms and is implemented at different levels or stages 

including preferential trade agreement, FTAs, CU, common market and finally, 

economic union incorporating monetary and fiscal matters. 

A review of the literature on economic integration of Europe was presented in 

order to give context and appreciate the efforts and progress being made with 

respect to economic integration in Africa, especially in SADC and EAC. The 

European economic integration was discussed and an important lesson can be 
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drawn from their experience. The chapter traced that European economic 

integration that started from the ashes of the Second World War for various 

economic and political considerations. Various treaties, prominently the 

Maastricht Treaty, helped facilitate the economic integration, which was achieved 

finally in 1999 after 50 years of hard work. The Maastricht treaty stipulated 

various criteria to be achieved in relation to inflation rates, interest rates, 

exchange rates and fiscal matters. It seems the Euro Zone is still a work-in-

progress and there are many challenges to be addressed. Following this, a 

review of Africa’s economic integration was discussed. 

Africa’s quest for economic and political union can be traced to the founding of 

the organisation for African unity (OAU) in 1963. The initial goal of the early 

African leaders was to integrate Africa and develop the continent through import-

substitution industrialisation, which was a key feature of the immediate post-

colonial period. The goal of a single currency has long been a pillar of African 

unity and a symbol of strength. To a large extent, it is motivated by the desire to 

counteract the perceived economic and political weaknesses of the continent and 

the successful launching of the euro. Africa, as a whole, is aiming a monetary 

union and single currency by 2021. Many regional trading blocs and economic 

communities in Africa, including SADC and EAC, are working towards this 

objective. Both regions have set a number of milestones and MECC, similar to 

the Maastricht criteria, to be achieved in preparation for formation of monetary 

unions in their respective region. These MECC relate to inflation rate, budget 

deficit, foreign reserves, government debt and economic growth. 

Lastly, Chapter 2 presented critical reading on the theory of monetary union and 

single currency on the bases of OCA theory. The various properties that 

determine the viability of monetary union were discussed.  These properties are 

mobility of factors of production (Mundell, 1961), price and wage flexibility 

(Mundell, 1961), degree of economic openness (Mickinnon, 1963), diversification 

in production and consumption (Kenen, 1969), similarities in economic structure 

(Kenen, 1969), fiscal integration (Kenen, 1969), similarity of inflation rates 

(Fleming, 1971), GPPP (Enders & Hurn, 1997), financial integration (Ingram, 
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1959) and political integration (Mongelli, 2010). The chapter highlighted those 

properties that are widely used in assessing feasibility of monetary unions, 

namely openness of economies (Mickinnon, 1963), similarity in economic 

structures (business cycle synchronisation) and the GPPP (Kenen, 1963, Enders 

& Hurn, 1997). The chapter also discussed Vaubel’s (1976) four alternate types 

of monetary union that can be adopted by countries/regions, namely a currency 

union, an exchange rate union, a free intercirculation union and a parallel 

currency union. Some of the criticisms levelled against OCA theory, especially 

the difficulty of measurement of the properties, were also highlighted. The costs 

and benefits associated with monetary unions were analysed in detail.  

Chapter 3 discussed the research design and methodology employed to realise 

the study’s objectives. The study employed two separate but complimentary 

methodologies to realise its objectives. Descriptive statistics such as the mean, 

standard deviation, skewness and kurtosis were utilised in assessing the 

feasibility of a monetary union in the two economic regions with regard to the 

MECC - empirical objective I. Data and selection of variables for the MECC were 

discussed and motivated.  

With regard to empirical objective II, feasibility of a monetary union in the two 

economic regions using the OCA theory, various techniques were adopted. 

Descriptive statistics were used to measure the degree of openness of the 

economies in question. Correlation analysis and Granger causality tests were 

undertaken to assess business cycle synchronisation across the two economic 

regions. Furthermore, various econometric techniques, including unit root test, 

Johansen cointegration test, panel root test, panel cointegration test and VECM 

were utilised to assess whether the GPPP hold in the two economic regions. 

Diagnostic tests such as serial correlation and heteroskedasticity were utilised to 

validate the robustness of the results of VECM. In addition, the study also 

conducted a stability check using the inverse roots of AR characteristic 

polynomial to investigate whether the long-run relationships established are 

stable. Data and selection of variables for the OCA theory were discussed and 

motivated.  
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Chapter 4 reported on the empirical findings of the study. In the first part, the 

chapter discussed the feasibility of the monetary union through the analysis of the 

MECC by employing descriptive statistics. In the second part, the chapter 

discussed the feasibility of the monetary union using the OCA by employing 

descriptive statistics, correlation analysis and various econometrics modelling 

and techniques. Since much of the findings of Chapter 4 constitute the main 

findings of the study, they are discussed in the following section. 

5.3 MAIN FINDINGS OF THE STUDY 

The main findings of the study are presented in accordance the empirical 

objectives of the study. The following empirical objectives were formulated for the 

study:  

I. Analyse the progress towards the attainment of certain 

macroeconomic economic convergence criteria of the countries in 

the two African economic regions 

This empirical objective was achieved in Section 4.2. The MECC analysis 

included inflation rate, budget deficit, government debt as a percentage of GDP, 

total reserves cover and GDP growth. Of the 14 countries in the SADC region, 

only eight were able to meet the inflation rate criterion, six countries the budget 

deficit, 10 countries the government debt, only one country foreign reserve 

requirement and none of the countries achieved the GDP growth rate criterion 

during the assessment period (year 2015). In the EAC region, out of five 

countries, only one achieved the inflation rate criterion and three the budget 

deficit criterion during the assessment year. All five members achieved the 

government debt requirement. However, none of the countries in the EAC region 

could achieve the foreign reserve requirement nor attain the required economic 

growth. The analysis of the five macroeconomic variables of both economic 

regions suggests that member countries have serious challenges in meeting the 

MECC. Furthermore, the analysis indicates that member countries are not at par 

with each other with regard to MECC. There were big differences in economic 

performances that were explained by high standard deviations. This issue was 
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more prevalent in the SADC region than the EAC region. The study, therefore, 

concludes that the said monetary union in both SADC and EAC is not feasible, at 

least in the envisaged timeframe.  

II. Examine whether the two economic regions meet the requirements of 

optimum currency areas 

This empirical objective was achieved in Section 4.3. In accordance with OCA 

theory, degree of openness of the economies, synchronisation of business cycles 

and the GPPP were analysed for the two economic regions.  

In terms of trade openness, there is clear indication that, generally, most of the 

SADC countries, save Tanzania, are open to external trade, meeting the 

requirement of the OCA theory in this regard. This may mean that they stand to 

benefit from adopting a common currency in as far as trade openness is 

concerned. However, a research by the African Union (2014) indicates that much 

of this openness is with the rest of the world, not with each other. The intra-Africa 

trade is very low, estimated to be about 9 percent of its total trade. This implies 

that a common currency may not yield the intended benefits for SADC for most of 

the transactions are made against foreign currencies such as the US dollar and 

the euro. When compared with SADC member countries, the EAC member 

countries generally have less open economies. While the countries in the EAC 

region have shown some progress in opening up their economies somewhat in 

the last 30 years, none of them has attained an average of trade percentage of 

60 percent (the required criterion). The evidence from this analysis suggests that 

the countries in the EAC region may not stand to benefit from adopting a 

common currency (detailed report is presented in Section 4.3.1). 

The correlation analysis of economic growth indicated that the SADC region does 

not constitute an OCA in as far as business cycle synchronisation is concerned. 

Whilst the EAC region is in a much better position than the SADC region, there is 

no convincing evidence that suggests business cycle synchronisation; therefore, 

it does not constitute an OCA. The results of the correlation analysis in both 

regions were confirmed through the Granger causality test, inter alia no evidence 
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of business cycle synchronisation was found in the two regions (detailed report is 

presented in Section 4.3.2). 

Section 4.3.3 reported evidence of feasibility of a monetary union based on the 

GPPP framework. The feasibility of a monetary union in the two regions (SADC 

and EAC) was assessed using GPPP framework consistent with the OCA theory 

on price, inflation rates and exchange rates. In line with previous studies, 

individual unit root tests, Johansen cointegration test, panel unit root test, 

Pedroni’s panel cointegration test and VECM were tested to establish whether 

GPPP holds in the SADC region so that determination is made whether there is 

evidence in support of a monetary union. Various diagnostic tests were also 

conducted to confirm the validity and stability of the econometric model. 

Trace statistic and Max-Eigen statistics confirm that there is one cointegrating 

equation indicating long-run association of real exchange rates in the SADC 

region. The presence of cointegrating vector(s) is supportive of an OCA and can 

be interpreted as similarities of fundamental macroeconomic factors that drive 

real exchange rate in the region. The result also suggests the countries share 

similar real disturbance in as far as real exchange rates are concerned. This 

means bilateral real exchange rate in the SADC region share common stochastic 

trend in the long run, suggest the SADC region constitutes an OCA (Enders & 

Hurn, 1997:438). This finding was also supported by Pedroni’s panel 

cointegration test. However, the differences in the size of coefficients in the case 

of normalised long-run cointegrating equation suggested that the aggregate 

demand patterns in the region are dissimilar and indicate asymmetries in 

exchange rate adjustment process to any disequilibrium in the SADC region 

(Beirne, 2010:9-10). Yet another concern is the result of the ECT coefficients. 

The results of the ECT coefficients suggest that any change/shock/disequilibrium 

of real exchange rate in the region may cause unintended currency flow from one 

region to the other in the short run, constraining the possibility of an effective and 

efficient monetary union. The diagnostic assessments indicated that the model 

was indeed stable and robust.   
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The findings with regard to the EAC are similar to the SADC region as a whole. 

The Johansen cointegration test indicated that the EAC region constitutes an 

OCA in as far as the GPPP is concerned. This finding was also supported by 

Pedroni’s panel cointegration test. Similar to the SADC region, the long-run 

cointegrating equation suggested that there are some asymmetries in exchange 

rate adjustment process in response to any disequilibrium in the system (region). 

However, the size of the coefficients in EAC region are relatively smaller 

compared to the SADC region and this can be interpreted as having similar 

aggregate demand patterns in the region. The ECT coefficient indicated 

differences with regard to the speed at which the various real exchange rates in 

the region adjust/correct towards their long-run equilibrium in response to any 

shock or deviation from the GPPP, which may affect the efficient and effective 

running of a possible monetary union in the future. Findings suggest that 

Tanzania, as a member of both economic regions, better fits with the EAC region 

than the SADC region. The diagnostic assessments indicated that the model was 

indeed stable and robust. 

III. Compare the feasibility of a monetary union in the two African 

economic regions: SADC and EAC 

The third empirical objective, comparing the feasibility of a monetary union in the 

two African economic regions was attained throughout Chapter 4 concurrently as 

discussion of the two empirical objectives using the two methods take place. The 

presentation of the main findings of the study as elaborated above also 

concurrently addressed this objective. 

5.4 CONTRIBUTION OF THE STUDY 

As elucidated previously, forming a monetary union is a serious endeavour by 

any stretch of imagination that needs serious and deliberate consideration. The 

study has established the economic feasibility of a monetary union in the two 

African economic regions, namely SADC and EAC. The study realised this by 

employing two separate but complimentary methodologies. Various techniques 

such as descriptive statistics, correlation analysis, Granger causality test, 
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Johansen cointegration test and panel cointegration test were performed to 

achieve the objectives of the study. By doing this, the study attempts to make 

modest contribution to the debate on possible economic and monetary union in 

Africa and specifically in those two African economic regions. Furthermore, the 

study seeks to assist and advise policy-makers in their decisions, which will affect 

millions of people across the continent. In addition, the study seeks to enrich the 

growing literature on monetary union and economic integration, which are topical 

issues currently and will be in the foreseeable future across the world. The 

study’s contribution is also captured by enumerating salient recommendations in 

the following section. 

5.5 RECOMMENDATIONS 

From the MECC analysis, the study concludes that the said monetary union in 

both SADC and EAC is not feasible at least in the envisaged timeframe; they are 

not ready to adopt a monetary union and single currency. This is because 

achieving the MECC is posing a serious challenge in both economic 

communities. There is a lot to be done in more consistent and convincing fashion 

for a sustained period of time before the implementation of a monetary union. 

This is more so in light of the fragile nature of monetary unions as observed over 

the past few years in Euro Zone, highlighted by Greece’s crises and the recent 

Britain exit (Brexit) move from the EU. Appropriate steps need to be taken for a 

workable and effective monetary union. For example, member countries need to 

show serious fiscal discipline with regard to budget deficit, the management of 

government debt and foreign reserves. In addition, member countries need to 

work in growing their economies at the required level so they create employment 

while maintaining acceptable inflationary conditions. The importance of political 

stability in all these endeavours cannot be overemphasised. Political instability in 

many of the countries is creating migration and refugee crises thereby putting 

economic burden on some of the countries. Political commitment, rhetoric and 

good intentions alone are not sufficient. Such good initiatives should have 

sufficiently sound economic basis. 
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In terms of trade openness of the economies in the two economic communities, it 

is recommended that the respective economic communities enhance work on 

regional economic integration by implementing existing trade agreements so they 

open their economies more with each other. The Abuja Treaty, which stipulates 

the establishment of Africa continental FTA by 2017 should also be welcomed 

and implemented to increase intra-Africa trade. Once these are achieved, the 

implementation of regional and/or continent-wide monetary union and the 

adoption of single currency can be considered seriously and may yield the 

intended result.   

Both correlation analysis and Granger causality test suggest that there is 

overwhelming lack of business cycle synchronisation in the two economic 

regions. The two economic regions, therefore, need to set and coordinate major 

macroeconomic policies to achieve sustainable economic development goals in 

their respective regions. This will also assist in alleviating the problem of 

excessive economic migration on the continent. 

The evidence based on the GPPP suggests that the two economic regions 

constitute optimum currency areas for their respective regions. This is a positive 

sign, however, it could primarily be attributed to the fact that generally exchange 

rates are affected by global market volatility and market forces regardless of the 

domestic and fundamental macroeconomic forces of the countries involved. This 

particularly makes sense since most of the MECC, which are driven by 

fundamental macroeconomic forces, indicate lack of progress towards a feasible 

monetary union in the two regions. Therefore, as alluded to earlier, there is a lot 

to be done in terms of macroeconomic fundamentals in a more consistent and 

convincing fashion for a sustained period of time before the implementation of a 

monetary union. Increased macroeconomic coordination with regard to fiscal, 

monetary, trade and exchange rate policies are crucial in converging and 

smoothing asymmetries ahead of possible fully-fledged monetary union in the 

future. A specific recommendation with regard to the SADC region is to expand 

the existing CMA to other qualifying countries in the region instead of embarking 

on a SADC-wide approach to a monetary union. 
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5.6 LIMITATIONS AND FUTURE RESEARCH ENDEAVOURS 

This research endeavour has its own limitations, like most academic studies. This 

study has not exhausted all variables that need to be analysed.  For example, 

more variables from the monetary side, such as money supply and interest rate 

could be analysed to supplement the findings of this research. It would be 

worthwhile to conduct financial integration analysis in the two economic regions 

to establish whether existing market conditions would allow such a monetary 

union. Mobility of factors of production, including labour, among member 

countries of a monetary union, is believed to reduce the need to alter real factor 

prices and nominal exchange rate in response to disturbances (Mundell, 1961). 

Mobility of factors of production, especially labour and capital, needs to be 

investigated. Future studies could also analyse the feasibility of the envisaged 

monetary union from the dimension of political viability and practicality.   

5.7 CONCLUDING REMARKS 

Africa as a whole is aiming for a monetary union and single currency by 2021. 

Upon reflection on the journey of this research, it is quite refreshing to note that 

the goal of a single currency has long been a pillar of African unity and a symbol 

of strength. Africa’s quest for economic and political union can be traced to the 

founding of the organisation for African unity (OAU) in 1963. The initial goal of the 

early African leaders was to integrate Africa and develop the continent through 

import-substitution industrialisation. This was a key feature of the immediate post-

colonial period. These initiatives of monetary union and a single currency are also 

motivated by the desire to counteract the perceived economic and political 

weaknesses of the continent and the successful launching of the euro.   

This study attempts to make a modest contribution to policy- and decision-making 

on the continent by analysing the feasibility of a monetary union in two African 

economic regions: SADC and EAC. The study employed two separate, but 

complimentary, methodologies to realise its objectives. Various analysis such as 

descriptive statistics, correlation analysis, Granger causality test, Johansen 

cointegration test and panel cointegration test were computed to arrive at the 
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conclusions (i.e. achieve the study’s objectives). The overall weight of evidence 

based on the MECC (inflation rate, budget deficit, government debt as a 

percentage of GDP, total reserves cover and GDP growth) and OCA theory (in 

this case trade openness, business cycle synchronisation and the GPPP) 

suggests that the proposed monetary unions in the SADC and EAC are not 

feasible in the envisaged timeframe. Therefore, policy-makers and decision-

makers are referred to a number of recommendations as stated above before 

implementing the said monetary union in the two economic regions. 
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APPENDIX A 

BUSINESS CYCLE PAIRWISE GRANGER  

CAUSALITY TEST FOR SADC (LAG 1) 

 Null Hypothesis: F-Statistic Prob.  

        
 BOTSWANA does not Granger Cause ANGOLA  0.33967 0.5650 

 ANGOLA does not Granger Cause BOTSWANA  0.17488 0.6792 

        
 DRC does not Granger Cause ANGOLA   0.78530 0.3836 

 ANGOLA does not Granger Cause DRC  0.75105 0.3941 

        
 LESOTHO does not Granger Cause ANGOLA  3.35969 0.0783 

 ANGOLA does not Granger Cause LESOTHO  0.03049 0.8627 

        
 MADAGASCAR does not Granger Cause ANGOLA  1.84754 0.1857 

 ANGOLA does not Granger Cause MADAGASCAR  4.55626 0.0424 

        
 MALAWI does not Granger Cause ANGOLA  0.09890 0.7557 

 ANGOLA does not Granger Cause MALAWI  12.6065 0.0015 

        
 MAURITIUS does not Granger Cause ANGOLA  0.92981 0.3438 

 ANGOLA does not Granger Cause MAURITIUS  0.17358 0.6804 

        
 MOZAMBIQUE does not Granger Cause ANGOLA   1.99943 0.1692 

 ANGOLA does not Granger Cause MOZAMBIQUE  3.31214 0.0803 

        
 NAMIBIA does not Granger Cause ANGOLA  10.8534 0.0028 

 ANGOLA does not Granger Cause NAMIBIA  0.00055 0.9814 

        
 SEYCHELLES does not Granger Cause ANGOLA   1.48699 0.2336 

 ANGOLA does not Granger Cause SEYCHELLES  1.21178 0.2811 
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 Null Hypothesis: F-Statistic Prob.  

        
 SOUTH AFRICA does not Granger Cause ANGOLA  12.5960 0.0015 

 ANGOLA does not Granger Cause SOUTH AFRICA  0.13154 0.7198 

        
 SWAZILAND does not Granger Cause ANGOLA  0.05182 0.8217 

 ANGOLA does not Granger Cause SWAZILAND  0.16843 0.6849 

        
 TANZANIA does not Granger Cause ANGOLA   1.14562 0.2943 

 ANGOLA does not Granger Cause TANZANIA  1.41639 0.2448 

        
 ZAMBIA does not Granger Cause ANGOLA  0.31106 0.5818 

 ANGOLA does not Granger Cause ZAMBIA  22.5757 6.E-05 

        
 DRC does not Granger Cause BOTSWANA  0.75212 0.3937 

 BOTSWANA does not Granger Cause DRC  4.21002 0.0504 

        
 LESOTHO does not Granger Cause BOTSWANA   1.03868 0.3175 

 BOTSWANA does not Granger Cause LESOTHO  1.81351 0.1897 

        
 MADAGASCAR does not Granger Cause BOTSWANA  0.40773 0.5287 

 BOTSWANA does not Granger Cause MADAGASCAR  1.25188 0.2734 

        
 MALAWI does not Granger Cause BOTSWANA   2.54597 0.1227 

 BOTSWANA does not Granger Cause MALAWI  0.17524 0.6789 

        
 MAURITIUS does not Granger Cause BOTSWANA  2.83593 0.1041 

 BOTSWANA does not Granger Cause MAURITIUS  2.22659 0.1477 

        
 MOZAMBIQUE does not Granger Cause BOTSWANA   0.58785 0.4502 

 BOTSWANA does not Granger Cause MOZAMBIQUE  0.05819 0.8113 
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 Null Hypothesis: F-Statistic Prob.  

 NAMIBIA does not Granger Cause BOTSWANA   0.00495 0.9444 

 BOTSWANA does not Granger Cause NAMIBIA  0.03174 0.8600 

        
 SEYCHELLES does not Granger Cause BOTSWANA   0.08102 0.7782 

 BOTSWANA does not Granger Cause SEYCHELLES  0.56066 0.4607 

        
 SOUTH AFRICA does not Granger Cause BOTSWANA  0.23280 0.6335 

 BOTSWANA does not Granger Cause SOUTH AFRICA  1.75413 0.1969 

        
 SWAZILAND does not Granger Cause BOTSWANA  15.7145 0.0005 

 BOTSWANA does not Granger Cause SWAZILAND  2.83841 0.1040 

        
 TANZANIA does not Granger Cause BOTSWANA  0.40204 0.5316 

 BOTSWANA does not Granger Cause TANZANIA  1.60685 0.2162 

        
 ZAMBIA does not Granger Cause BOTSWANA  0.73465 0.3992 

 BOTSWANA does not Granger Cause ZAMBIA  2.38621 0.1345 

        
 LESOTHO does not Granger Cause DRC  0.23670 0.6307 

 DRC does not Granger Cause LESOTHO  0.19321 0.6639 

        
 MADAGASCAR does not Granger Cause DRC   0.24908 0.6219 

 DRC does not Granger Cause MADAGASCAR  1.51384 0.2296 

        
 MALAWI does not Granger Cause DRC  1.98481 0.1707 

 DRC does not Granger Cause MALAWI  6.61862 0.0162 

        
 MAURITIUS does not Granger Cause DRC  1.23065 0.2774 

 DRC does not Granger Cause MAURITIUS  0.12548 0.7260 
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 Null Hypothesis: F-Statistic Prob.  

 MOZAMBIQUE does not Granger Cause DRC   0.01651 0.8987 

 DRC does not Granger Cause MOZAMBIQUE  1.00557 0.3252 

        
 NAMIBIA does not Granger Cause DRC  3.59133 0.0693 

 DRC does not Granger Cause NAMIBIA  1.60902 0.2159 

        
 SEYCHELLES does not Granger Cause DRC   2.02579 0.1665 

 DRC does not Granger Cause SEYCHELLES  1.45377 0.2388 

        
 SOUTH AFRICA does not Granger Cause DRC  0.83753 0.3685 

 DRC does not Granger Cause SOUTH AFRICA  0.33177 0.5696 

        
 SWAZILAND does not Granger Cause DRC  5.20521 0.0309 

 DRC does not Granger Cause SWAZILAND  0.32329 0.5745 

        
 TANZANIA does not Granger Cause DRC   0.22518 0.6391 

 DRC does not Granger Cause TANZANIA  11.4257 0.0023 

        
 ZAMBIA does not Granger Cause DRC  0.17952 0.6753 

 DRC does not Granger Cause ZAMBIA  13.5134 0.0011 

        
 MADAGASCAR does not Granger Cause LESOTHO   3.78257 0.0627 

 LESOTHO does not Granger Cause MADAGASCAR  0.73834 0.3980 

        
 MALAWI does not Granger Cause LESOTHO  3.32576 0.0797 

 LESOTHO does not Granger Cause MALAWI  0.24939 0.6217 

        
 MAURITIUS does not Granger Cause LESOTHO   0.00398 0.9502 

 LESOTHO does not Granger Cause MAURITIUS  0.41211 0.5265 

        



Appendix A  160 

 Null Hypothesis: F-Statistic Prob.  

 MOZAMBIQUE does not Granger Cause LESOTHO  0.07934 0.7804 

 LESOTHO does not Granger Cause MOZAMBIQUE  1.01405 0.3232 

        
 NAMIBIA does not Granger Cause LESOTHO  0.41436 0.5254 

 LESOTHO does not Granger Cause NAMIBIA  0.08543 0.7724 

        
 SEYCHELLES does not Granger Cause LESOTHO   0.36106 0.5531 

 LESOTHO does not Granger Cause SEYCHELLES  0.56926 0.4573 

        
 SOUTH AFRICA does not Granger Cause LESOTHO   0.09793 0.7568 

 LESOTHO does not Granger Cause SOUTH AFRICA  4.97911 0.0345 

        
 SWAZILAND does not Granger Cause LESOTHO  2.24744 0.1459 

 LESOTHO does not Granger Cause SWAZILAND  1.27505 0.2691 

        
 TANZANIA does not Granger Cause LESOTHO   0.04398 0.8355 

 LESOTHO does not Granger Cause TANZANIA  0.00413 0.9493 

        
 ZAMBIA does not Granger Cause LESOTHO   0.25758 0.6161 

 LESOTHO does not Granger Cause ZAMBIA  3.67445 0.0663 

        
 MALAWI does not Granger Cause MADAGASCAR   0.40557 0.5298 

 MADAGASCAR does not Granger Cause MALAWI  0.22948 0.6359 

        
 MAURITIUS does not Granger Cause MADAGASCAR   0.00171 0.9673 

 MADAGASCAR does not Granger Cause MAURITIUS  3.10084 0.0900 

        
 MOZAMBIQUE does not Granger Cause MADAGASCAR   0.21571 0.6462 

 MADAGASCAR does not Granger Cause MOZAMBIQUE  1.16337 0.2907 
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 Null Hypothesis: F-Statistic Prob.  

 NAMIBIA does not Granger Cause MADAGASCAR   2.27015 0.1439 

 MADAGASCAR does not Granger Cause NAMIBIA  1.32154 0.2608 

        
 SEYCHELLES does not Granger Cause MADAGASCAR   2.03931 0.1652 

 MADAGASCAR does not Granger Cause SEYCHELLES  0.05485 0.8167 

        
 SOUTH AFRICA does not Granger Cause MADAGASCAR   7.45678 0.0112 

 MADAGASCAR does not Granger Cause SOUTH AFRICA  0.00303 0.9566 

        
 SWAZILAND does not Granger Cause MADAGASCAR   0.00011 0.9916 

 MADAGASCAR does not Granger Cause SWAZILAND  0.02745 0.8697 

        
 TANZANIA does not Granger Cause MADAGASCAR  0.25719 0.6163 

 MADAGASCAR does not Granger Cause TANZANIA  0.81636 0.3745 

        
 ZAMBIA does not Granger Cause MADAGASCAR   0.67309 0.4194 

 MADAGASCAR does not Granger Cause ZAMBIA  0.14561 0.7059 

        
 MAURITIUS does not Granger Cause MALAWI   0.58298 0.4520 

 MALAWI does not Granger Cause MAURITIUS  0.11680 0.7353 

        
 MOZAMBIQUE does not Granger Cause MALAWI   0.00759 0.9312 

MALAWI does not Granger Cause MOZAMBIQUE  1.84570 0.1860 

        
 NAMIBIA does not Granger Cause MALAWI   1.50218 0.2313 

 MALAWI does not Granger Cause NAMIBIA  0.86170 0.3618 

        
 SEYCHELLES does not Granger Cause MALAWI   0.05685 0.8134 

 MALAWI does not Granger Cause SEYCHELLES  0.25692 0.6165 
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 Null Hypothesis: F-Statistic Prob.  

 SOUTH AFRICA does not Granger Cause MALAWI  1.00503 0.3253 

 MALAWI does not Granger Cause SOUTH AFRICA  0.54964 0.4651 

        
 SWAZILAND does not Granger Cause MALAWI   0.18449 0.6711 

 MALAWI does not Granger Cause SWAZILAND  0.88630 0.3551 

        
 TANZANIA does not Granger Cause MALAWI   1.27673 0.2688 

 MALAWI does not Granger Cause TANZANIA  0.88751 0.3548 

        
 ZAMBIA does not Granger Cause MALAWI   0.13078 0.7205 

 MALAWI does not Granger Cause ZAMBIA  0.71927 0.4041 

        
 MOZAMBIQUE does not Granger Cause MAURITIUS   0.14100 0.7103 

 MAURITIUS does not Granger Cause MOZAMBIQUE  1.18113 0.2871 

        
 NAMIBIA does not Granger Cause MAURITIUS   0.05462 0.8170 

 MAURITIUS does not Granger Cause NAMIBIA  1.95483 0.1739 

        
 SEYCHELLES does not Granger Cause MAURITIUS   1.77284 0.1946 

 MAURITIUS does not Granger Cause SEYCHELLES  0.15316 0.6987 

        
 SOUTH AFRICA does not Granger Cause MAURITIUS   0.30133 0.5877 

 MAURITIUS does not Granger Cause SOUTH AFRICA  0.18812 0.6681 

        
 SWAZILAND does not Granger Cause MAURITIUS  7.47385 0.0111 

 MAURITIUS does not Granger Cause SWAZILAND  0.00940 0.9235 

        
 TANZANIA does not Granger Cause MAURITIUS  0.44715 0.5096 

 MAURITIUS does not Granger Cause TANZANIA  1.96897 0.1724 

        



Appendix A  163 

 Null Hypothesis: F-Statistic Prob.  

 ZAMBIA does not Granger Cause MAURITIUS  0.83525 0.3692 

 MAURITIUS does not Granger Cause ZAMBIA  0.45251 0.5071 

        
 NAMIBIA does not Granger Cause MOZAMBIQUE   0.01933 0.8905 

 MOZAMBIQUE does not Granger Cause NAMIBIA  1.27484 0.2692 

        
 SEYCHELLES does not Granger Cause MOZAMBIQUE   9.8E-06 0.9975 

 MOZAMBIQUE does not Granger Cause SEYCHELLES  0.26034 0.6142 

        
 SOUTH AFRICA does not Granger Cause MOZAMBIQUE  2.26468 0.1444 

 MOZAMBIQUE does not Granger Cause SOUTH AFRICA  0.00114 0.9733 

        
 SWAZILAND does not Granger Cause MOZAMBIQUE   0.05009 0.8247 

 MOZAMBIQUE does not Granger Cause SWAZILAND  0.23605 0.6311 

        
 TANZANIA does not Granger Cause MOZAMBIQUE   0.46903 0.4995 

 MOZAMBIQUE does not Granger Cause TANZANIA  0.03458 0.8539 

        
 ZAMBIA does not Granger Cause MOZAMBIQUE   1.83487 0.1872 

 MOZAMBIQUE does not Granger Cause ZAMBIA  0.13852 0.7128 

        
 SEYCHELLES does not Granger Cause NAMIBIA  1.35490 0.2550 

 NAMIBIA does not Granger Cause SEYCHELLES  1.57120 0.2212 

        
 SOUTH AFRICA does not Granger Cause NAMIBIA   0.21719 0.6451 

 NAMIBIA does not Granger Cause SOUTH AFRICA  0.38297 0.5414 

        
 SWAZILAND does not Granger Cause NAMIBIA   0.06548 0.8001 

 NAMIBIA does not Granger Cause SWAZILAND  0.00491 0.9447 
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 Null Hypothesis: F-Statistic Prob.  

 TANZANIA does not Granger Cause NAMIBIA  2.41748 0.1321 

 NAMIBIA does not Granger Cause TANZANIA  0.03417 0.8548 

        
 ZAMBIA does not Granger Cause NAMIBIA   0.03189 0.8597 

 NAMIBIA does not Granger Cause ZAMBIA  1.33564 0.2583 

        
 SOUTH AFRICA does not Granger Cause SEYCHELLES   0.02380 0.8786 

 SEYCHELLES does not Granger Cause SOUTH AFRICA  2.33968 0.1382 

        
 SWAZILAND does not Granger Cause SEYCHELLES   0.59428 0.4477 

 SEYCHELLES does not Granger Cause SWAZILAND  0.60545 0.4435 

        
 TANZANIA does not Granger Cause SEYCHELLES   0.33171 0.5696 

 SEYCHELLES does not Granger Cause TANZANIA  1.03226 0.3190 

        
 ZAMBIA does not Granger Cause SEYCHELLES   0.62304 0.4371 

 SEYCHELLES does not Granger Cause ZAMBIA  4.20336 0.0506 

        
 SWAZILAND does not Granger Cause SOUTH AFRICA   0.16341 0.6893 

 SOUTH AFRICA does not Granger Cause SWAZILAND  0.92067 0.3461 

        
 TANZANIA does not Granger Cause SOUTH AFRICA   0.00130 0.9715 

 SOUTH AFRICA does not Granger Cause TANZANIA  2.42822 0.1313 

        
 ZAMBIA does not Granger Cause SOUTH AFRICA   0.52889 0.4736 

 SOUTH AFRICA does not Granger Cause ZAMBIA  1.12839 0.2979 

        
 TANZANIA does not Granger Cause SWAZILAND  0.07268 0.7896 

 SWAZILAND does not Granger Cause TANZANIA  0.36645 0.5502 
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 Null Hypothesis: F-Statistic Prob.  

 ZAMBIA does not Granger Cause SWAZILAND   0.20889 0.6514 

 SWAZILAND does not Granger Cause ZAMBIA  0.00712 0.9334 

        
 ZAMBIA does not Granger Cause TANZANIA   0.99973 0.3266 

 TANZANIA does not Granger Cause ZAMBIA  6.48059 0.0172 

        
Note: Highlighted indicates rejection of null hypothesis. 


