
ADDIS ABABA UNIVERSITY 
SCHOOL OF GRADUATE STUDIES 

-----):HE sYR-RENT ACCOUNT - BUDGET DEFICITS LINK IN 
/~tJB-SAHARAN AFRICA COUNTRIES: PANEL VECTOR 

AUTOREGRESSIVE (V AR) MODELING APPROACH 

By 

~BEBE AZENE AKELATE 
c.. 

A Thesis Submitted to the School of Graduate Studies of 

Addis Ababa University in Partial Fulfillment of the 

Requirements for the Degree of Masters of Science in 

Economics (Economic Policy Analysis) in the Department of 

Economics. 

JUNE 2008 

ADDIS ABABA 

--



ADDIS ABABA UNIVERSITY 
SCHOOL OF GRADUATE STUDIES 

"The current Account-Budget Deficits Link in Sub-Saharan 
Africa Countries: A dynamic Panel VAR Modeling." 

~ 
fj' ,,~ '\r'Jt...\ I' "-./ . . 

, ~ " 

By 
I y'ot. ~ "", • 

./ )0'::,/':- _:! " 
/ "'"'r (," 

~
" . . , .:, 

\ ~"I>. ,~' :t :~ \ 
-''\1", 

Abebe Azene Akelate 
... 

Approved by the Board of Examiners: 

2/JALI-e- :dJJv~' , 
Advisor 

AIM11;taL GcJv, 
Ex m iner 

ature 



Acknowledgements 

first of all I would like to extend my foremost grati tude and heart-felt thanks to my Advisor, 

Dr . Zuzana Bri xiova, for her scholarl y adv ice and encouragement throughout the conduct of 

thi s study. 

My spec ial gratitude al so goes to Ato Kefyalew Endale (from Add is Ababa Un iversity), who 

helped me about panel data entry and provided me up-to-date informat ion about thesis wr iting. 

I also ex tend my warmest thanks to Emerta Asaminew and Abebe Lewegineh, both from the 

Nati onal Bank of Ethiop ia, for their friendly advice and provision of the necessary data. I am 

also deep ly indebted to wlrt Selam Abebe, who helped me in typing and ed iting my wri tings. 

I am also very much grateful to academic ancl non-academic staffs o f the Department of 

Economics at Addis Ababa Uni vers it y who provided me with their va luable services 

throughou t th e entire stud y period .1 wou ld al so like to thank Afri can Eco n omi ~ Research 

Consortium (AERC) for sponsoring my stud y ill Na irobi for the Co llaborati ve Masters 

Program (CMAP) in Economics. 

Finally, my deepest and everl asti ng gratitude goes to my motil er wlro Tena Adane. my filther 

Ato Azene Ake late, my brother Mekonnen Azene and other family mem bers, that I fail short 

of wo rds to express their encouragement and unfailing support ti ll the end of my stud y. 

)f 
jl 

r 
I I •• -, 

,J 

i~1 



TABLE OF CONTENTS 

Page 

Li st 0 f Ta b I es ------ ------ --- ------ ------ ---------- ---------- --------- --------------------------- -- ----- i 

Li st 0 f Fig u res----------- ------ -------------- ---------------------------- -------------- ---- -- -- --- ------ i 

Li st 0 f An n exes----------------------------- ---------------- -------------------------- ------------------ i 

Abstract ------------------------------------------------------------ -------------------------------------i i 

CHAPTER ONE 

I. I NTR 00 U CTI 0 N -------------------------------------- ------------------------------- ------ I 

I. I . Background--------------,---------------------------------------------------------------1 

1.2. Statement of the prob lem--------------------------------------------------------------2 

1.3. Objective o f the stud y-------------------------------------------------------------- ----5 

I .4. Working H ypothesis------------------------------------------------------------ --------5 

I .5. Data Source and Methodo logy----------------------------------------------------- ---6 

I .5. I . Data Source---------------------------------------------------------------------6 

I .5 .2. M eth od 0 logy -------- --------------------------------------------------------- ---6 

1.6. Lim itation of the Study-----------------------------------------------------------------7 

I .7. Scope and Organ izat i on of the Stud y-------------------------------------------------7 

1.7. I .Scope of the Study-------------------------------------------------------------7 

I .7.2. Organ ization of the S tudy-----------------------------------------------------8 

I .8. Sign i ficance of the Study--------------------------------------------------------------8 

CHAPTER TWO 

2. REVIEW OF TH EORET ICA L AN D EM PIRI CA L WORKS------------------------9 

2. I . Rev iew of Theoret ica I Frameworks--------------------------------------------------9 

2. 1.1. Theoret ica l Bas is for the Twin De fi c its Hypothesis--------------------- ---9 

2. I .2. The R ica rd ian Equ i va lence Hypothes i 5---------------------------------- ---- 1 I 

2. 1.3. The Mundell -Fleming Framework to the Twin Deficit s 

H ypoth es i 5-----------------------------------------------------------------------I 3 

2.1.4. Budget Deficit Financing and the Current Account------------------------14 

2.2. Rev iew of Empirica l Works---------------- --------------- ------------------------ ---- 16 

2.3. Rev iew o f Empiri cal Work s in Afri can Countrics- ----------------- ---------------18 



CHAPTER THREE 

3. MODEL SPECIFICAT ION AND ESTIMATION TECHN IQUES------------------21 

3.1. Government Budget Deficits in an Overlapping Generat ion 

Mode 1------- ---- -- ---- -- ---------------------------- --- --------- --------- --- -- -- -- -- -- --2 I 

3. I . I. I nd iv id ual Behav iou r-----------------------------------------------------------2 I 

3. I .2. Aggregate Beha v iour------------------------------------------------------ -----22 

3. I .3. The Ti m i ng 0 f Taxes-------------------------------------------- -- --------------23 

3.2. Government Budget Policy in the Absence of Overlappin g Generatiolls-----25 

3.3. Taking the Quest ion of the Twin Deficits to Data from Sub-Saharan 

A fr ica Countries: Some styl ized fact s--------- ------------------------------------26 

3.3.1. Graphica l Ana lys is of Fiscal and Current Accou nt Ba lances-------------27 

3.3.2. Current Accoun t Balance and Eco nomic Growth--------------------------28 

3.4. Mode I Speci fication------------------------------------------------------------------2 9 

3.5. Est i mation Techn iq ue------------------------------------------------ ----------------3 0 

3.6. Panel Un i t Root Test-----------------------------------------------------------------3 I 

3.7. Panel Co in tegration Test-----------------------------------------------------------3 2 

3.8 . Granger Causa l ity-------- ------------------------------- -----------------------------34 

3.9 . Spec ification ofa Red uced-Fo rm Consumption Function---------------------35 

CHAPTER FOUR 

4. DISCUSSION OF ESTIMAT ION RESULTS------------------------------------------37 

4.1. Panel Unit Root Test Resu lts-----------------------------------------------------37 

4 .2. Pane l Co integration Test Results------------------------------------------------40 

4.3. Panel VAR G ran ger Causa lity Results------------------------------------------41 

4.4. Reduced-Form Consumpti on Function Estimat ion Results------------------45 

CHAPTER FIVE 

5. CONCLUS IONS AND RECOMMENDATION---------------------------------------47 

5. I . Con c lu s ion s- ------ --- ----- ---- -- -- -- ---- --- -- --------- --- -- ---- -- --- -- ------ -- -- --- -- -4 7 

5.2. Pol icy Recommendation -------------------------------------------------------------4 9 

R e feren ces--- --- --- ---- ---- ---- -- -- --- ----- -- --- --------- --- --- -- -------- ------- --- -- ----- ---- ---5 I 

Annex es----- ----- --- ----- -- --- ---- -- ----- ---------- ---- --- --- ---------- ---- --- -- ------ ----- -- -- --5 7 

Dec larat ion------------------------------------------------------- -------------------- -----------

J . . , 
.~ ,, -~ 

~; ;.;~-

-, , 
- .•. I 



List of T ables 
page 

Table 4-1: 1m, Pesaran and Shin (IPS) panel unit root test results-------------------- ---- ---38 

Table 4-2: Pedroni panel co- integration test result------------------------------------------- -40 

Table 4-3: Y AR lag order se lecti on criterion--------- --------- ------------------- ---------- --- -4 1 

Table 4-4: Panel Y AR Granger Causality results------------------------------- ---------------41 

Table 4-5: Co- integration Vector and Restrictions on the long run coefficients----------42 

List of Figures 

Figure 3-1: Trends in BB and CA B (Oil-ex porting countri es) ------ ------- ------- ----- ------27 

Figure 3-2 : Trends in BB and CAB (Oil-importing countries) ------------------------ ------27 

Figure 4-1: Direction of causal re lationship summarized from 

Table 4-4(panel-B) and Annex -3 --- ----- -- ---- -------------------------- ------- ---44 

List of Annexes 

Annex-I: List of sampled countri es and variations in key economic 

Y ari a b I es-- ----- ------ ----- -------- ----- -- ---- ---- ---- --- --- --- --- -- ---- --- ---- ---- ---- ---5 7 

Annex-2: Graphical illustration of the M llndell-Fleming Model-----------------------------59 

Annex -3; Pair wise Granger Causality Test results for oil -import ing and 

Oil-ex po rt i ng co u n tr i es --- ----- --- ----------- ---- ------- --- ---- ------- --- ------------ --60 

Annex -4: Pair wise Granger Causality Test results for individual 

Countries (o il- importing) ----------------------------------- ------------------- -------6 1 

Annex-5 : Pair wise Granger Causality Test results for individual 

Countries (o i I-ex porti ng) ---------- ----- ------------------------- -------------- -------62 

'- ' -

~ 
~ I 

Ii 
., 
, I ~ . 

I /1 
, j 

I'" 
I 
---...;..-



Abstract 

Many economists have argued that prolonged fiscal expansIOns 

contribute to current account imba la nces. The purpose of this paper is to 

explore this phenomenon in the case of Sub-Saharan Africa countries 

during th e period 1980 to 2007. In the framework of panel cointegration 

test , panel VAR Granger Causali ty a na lys is a nd a reduced-form 

consumption function, the paper evaluates the valid ity of the 

conven tional (Keynesian) view and the Ricardian Equiva le nce Hypothesis 

in Sub-Saharan Africa economies. The major findings of this study are : 

First, as a priori expectation, a unidirectiona l cau sali ty that runs from 

current account deficits to budget deficits (termed as current account 

targeting by Summers (1 988)) h as been found for oil-importing Sub­

Saharan Africa countries . In these countries exchange rate is found to be 

the main med ia ting variable in linking the two defic its. Second, for oil­

exporting countries, while the findings from Granger causali ty test is in 

accordance with the Ricardian Equivalence Hypothesis, the restriction 

test from the estimation result of the reduced -form consumption function 

shows rejection of the pure Equivalence Hypothes is. One line of 

argument for the acceptance of the Keynesian Proposition for oil ­

exporting countries is that a ri sing consumption (both private a nd 

government) fueled by rising oil revenues eve ntually leads to current 

account de terioration . A policy implication re sulting from these findings 

is that m a naging th e current account deficit as well as the debt burden 

offers a scope for improvement in the budget deficits. 
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CHAPTER ONE 

1. Introduction 

1.1. Background 

Analysts and pol iticians have shown concern over the state of the current acco unt and budget 

imbalances in the last three decades. They consider grow ing fisca l and current account 

imbalances to have been the cause of macro-economic imbalances and are im portant to the 

long-term econom ic progress ofa country. In attempts to study the current account imbalances, 

numerous researchers have exp lored the possible link between budget deficit and current 

acco unt defi cit. An example in history is the so-ca lled "twin deficits hypo th esis" which erupted 

in the 1980s in the Un ited States. It marked a period of strong appreciation of the dollar and an 

unusual shift in current account, not in favour of the Uni ted States. The large delkits are 

viewed as harmful to the dome" ;c and world economies. This close connection between 

current account and budget delic its, however, is not unique to the United States. In Europe, 

::~i::'i:":h:W:::,:'::::::i ':.:::::~~~~:mb:":' :''':P::::i:'::~ O::' :h::,9:::::~! ~ J' ' : 

currenc ies, and thi s adversely affected the current accou nt of those cou ntJi es (Zubaldi et a .~ ~ : 

:'j" 2003). : < : 
141= -": ,. 

D I · · . I I . d . " ~' eve Op tn g countri es are no excepti ons. Most lave a so ex peri ence problems with e~terl1~t-"·-

debts in the ear ly 1980s. A vast amount of literature have docu mented that the unsustainable 

budget deficit du ring th is peri od widened the current acco unt de fi cit. Indeed, authors like 

Laney (1984) argued that the relationship between these two va ri ab les is even much stronger in 

developing econom ies. With regard to Sub-Saharan Afri ca (SSA) countri es, current account 

and fisca l imbalances are a persistent feature . Yet, there have been limited previous works that 

attempted to add ress the twin deficits hypothesis in the region. The study by Fonseca (2006) 



for Egypt, Laney (1984) for 59 developing countries (including some SSA countri es), and 

Olugbenga A, and Oluwole O. (2004) for Nigeria are notable oncs rega rding the issue. 

1.2. Statement of the Problem 

African countri es still face the cr itica l chal lenge of ra ising the rate of GDP growth and 

sustai ning high growth rates over an extended period. While growth has recove red over the 

past few years, very few countri es have achieved and ma intained the growth rates necessary to 

red uce poverty. 

Afri ca still tails behind other regions in most measures of human development. The continent 

is largely plagued by shocks from the vagaries of internationa l markets and cl imatic changes as 

well as the expansion of HIV/A IDS pandem ic. In particular, Sub-Saharan Afri ca is the lowcst 

income region in the world (Collier and Gun ning, 1999). The growth pattern in Sub-Saharan 

Africa countries has spec ial characterist ics; ranging from bad policies to poor cducation, 

political instability, inadequate infrastructure and others. The pers isten t extent or low school 

attainment, political instability, fragi le financial system, large black market exchange rate 

premiums, large government defic"s, and inadequate infrastructure are signitlcantl y correlated 

with low economic growth and capital formation in the region (A lemayehu and Berekadu. 

2005; Easterly and Levine, 1997). 

The disma l growth performance of Sub-Saharan Africa is a popular top ic in economic and 

hi stor ica l literature. Sachs and Warner (1995) and Gallup et al. (1998) argue that pr imari ly 

geograph ical factors explain the poverty trap. Others stress the importance of co lonial policy 

and the continuity of institution overtime (North, Summerhil and We ingas t, 2000). La Pan a et 

aI., (2004) point more speci fi ca ll y at the legal system implemented by the co lonia l powers. 

2 



Current account and bud gct dcfi cits are a pers istent feature of Afri can economies. The average 

current account balance has most ly remained in negat ive territory for a large sample of Sub-

Saharan Africa countries. For example, Patr ick O. and Sher Y (2007), using a sample of 38 

Sub-Saharan Afri ca coun tri es fo r the period 1970-2005 found that the ave rage current account 

deficit as a ratio of GOP was 5.6"l •. Acco rding to their study, there is also considerab le country 

variation in the current account deficit-GOP rat io, which ranges from a deficit of 15.08% in 

Mozambique to a surplus of2.92% in Gabon during the stud y period. 

On the other li ne, the fi sca l situati on in Sub-Saharan Ali' ica countri es is still fragil e (World 

Bank, 1994). Most countries still rely heavily on grants to avoid fi sca l imbalances. and the 

median defi cit excluding grants has remained large (abo ut 8% of GOP) since 19805. 
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Fiscal defi cits are usuall y assoc iated wi th over indebtedness, hi gh inflation, and poor ' ~ .l I 
in vestment performance and growth, wh ich are characteri sti c featu res of most A fi'ican 

economies. For example, Easte rl v and Schmidt ( 1993), found strong ev idence that ove r the 

medium term, money fin anc ing of the fi sca l defic it, leads to high inllation, whik lkbt 

financ ing leads to higher rea l in terest rates or increased repressions of financial markets. They 

also found strong evidence th at fi scal deficits spill over into ex ternal defici ts. Recently, Patri ck 

and Sher (2007) observed in the ir stud y of current accou nt defi cits in Sub-Saharan Afr ica 

countries that countries with very high current accou nt defi c it s al so have hi gher fiscal deficits 

and that the difference is stati stica ll y significant at conventional leve ls. 

The emergence of the current accou nt de lic it and budget defic it phenomena in nl<lIl y countries 

in the past decades has rekind led the debate on the prob lem of twin deficit s. But thi s paper 
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differs from the existing li terature in the fo ll owing ways. First, to the best or Ill y knolV ledge, 

the body of knowledge on the region regarding the issue is very limited. Thi s is surpri sing 

since the two deficits in Sub-Saharan Africa countries were large in size and volatile. 

Second , most of the earlier studies have focu sed on the twin deficits hypothesis in the 

deve loped countries. Th is study chooses Sub-Saharan Africa because th e issue seems to be 

relevant to these economies and that they finance their in vestment mainl y from fo reign 

sources. 

Third, Sub-Saharan Africa countri es are heterogeneous in a number of aspects such as types of 

merchandise expo rt, level o f indebtedness, degree of openness, poli tica l stabilit y, gove rnance, 

and other macro-economic variab les. To see the impac t o f merchandi se cxportthat lVould ha ve ,tJ 

key rol e in determining terms of trade, on budget and current accou nt defi ci t movements, thi s 

stud y takes two groups of countri es as oil -exporting and oil- importing Sub-Saharan 

countries. 

Fourth, the majority of empirical studies employed either cross-sectional or time seri es analysi s 

to exam ine the causal li nkage between current account and budget delicits. As va rious 

researchers argued, these techniques of analysis are inappropr iate. Chandra and Sen (200 I) 

argued that cross-country regress ions ana lysis is based implicitly on the restri ctive assumptions 

of homogene ity in the observed relationship across countries . However, there is cons iderable 

variation among deve lop ing countri es in relation to various structura l features and insti tutional 

aspects. On th e other hand , empirical studies that use aggregate time-se ri es data alone can, 

even for relati ve ly homogenous groups of countries, miss out an important cross-sectional 

effect (Baltagi , 1995). 

4 

'iii , 

< , , 



The problems of cross sect iona l and time-serious data sets can be overcollled by using pane l 

data sets (Du nne and Mohammed, 1995). Unlike cross-section and time-series data, panel data 

recognize that individ ual s, households, firm s, cou ntries, etc are heterogeneous. Panel data sets 

give more informative data, more variabi li ty (e.g. , within and between va ri ation) more degrees 

of freedom and effic iency (Greene, 2003). 

1.3. Objective of the Study 

The general objecti ve of this study is to in vestigate the issue of causa lity bctween cu rrent 

account deficits and budget defi~lts in Sub-Saharan Afri ca countries by applying re lative ly 

recent and advanced econometric techniques. Specific objectives of the study include:-

Explo ring whether there exist a causa l linkage between the two deficit s in Sub-Saharan 

Africa countri es 

Identifying the transmission mechanisms (if any) between budget and curren t account 

defi cits 

Examining the va lidity or the Ricardian Eq ui valence Hypothes is. and the Keynesian 

view for SSA countries. 

1.4. Working Hypothesis 

Based on the theoretical and empir ical literature ; the following hypotheses are developed: 

For heavily indebted poor Sub-Saharan Africa countries, a unidirect ional causa lit y that 

runs from current account to budget defici t (current account targetin g) is expected. This 

outcome occurs when the deterioration in current account leads to a slower pace or 

growth and hence an increase in the budget deficit. 

Exchange rate is expected to be the relevant variable in bridging the two de lici ts. 

5 



1.5. Data source and Methodology 

1.5. 1. Data Sou/'ce 

This paper uses a ba lanced panel of 15 Sub-Saharan Africa countries for the period 1980-2007 

to analyse the dynamic relati onship between fi sca l balance and current account ba lance. The 

data used in thi s stud y are, annual observations of budget balance and curren t account ba lance 

excluding grants, both as a percentage or GDP, lending interest rate (percent per ann um ). real 

effective exchange rates (annual average; index, 2000= 100), percapita GDP (US D). percapita 

gove rnment consumption (USD), and per capita private consumption (USD).Thc main data 

source is the IMF Internati ona l Financial Stati sti cs (IFS) CD- ROM . World Development 

Indicators data base has al so been "'si 'ed . The criteri on for including a country in the sample is 

princi pall y o fdata avai lab ility for all var iab les for the stud y period. 

1.5.2. Methodology 

Most of the empirica l literatu re on the analysis of the twin defi cits employed a single structural 

eq uat ion framework, assum ing imp lic itly or exp li citl y va ri ab les stationarity and exogeneity . 

The assum pt ion of stationary variables appears to be troublesome in view or in cl ination or 

macroeconomic data to exhibit unit roots. Endogeneity prob lem or simu ltane ity bias may also 

rai se spec ial concern . 

Endogeneity and non-stationarity prob lems may be overcomed by adopting a system or 

equations such as the Vector Autoregress ive (VA R) system. The central feature characterizing 

the V AR technique is that it poses less rest ricti ve structural modeling as it imposes no a priori 

endo- exogenous di vision of var iables; all variables entering eq uatio ns system are assu med to 

be endogenous. Second, no zero rest ri ctions are imposed on indi vidual variables to attai n 

identification , which is the case under sim ultar.eous equ ation mode lin g. Th ird, when 
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>uppiementeu with co-integration analysis, the VAR technique allows for a rigorous modeling 

of th e long-run relationsh ip of non-stati onary va riables (Johansen, 1988; Dav idson, 1998). 

Therefore, the study attempts to exp lore the twin defic its debate by applying Vecto r 

Autoregressive (V AR) est imation technique, a reduced form consumption funct ion and Panel 

VAR Granger causa lity tests on an nual data of current account deficits, budget de li eit,. annual 

interest rate, real exchange rate, percapita GOP, percapita private consumption , and percapita 

government consumption ofS ub- ~ .~l&,·a n Afr ica coun tri es. 

1.6. L imitation of the study 

In analyz ing the causal linkage between the two deficits in Sub-Saharan Alriea countries, thi s 

study has its own limitations of wh ich the following are no exceptions. First, as the data is 

co llected from different sources, it is difficult to find , at least similar, unit of measurement and 

sca le for the variables. This makes difficult in pooling different cross-sect ions into one panel. 

Second, a number of Sub-Saharan Afr ica countri es had not been included into the sample 

mainly because of mi ssi ng data for those cou ntries for the given period. Third, different 

countries in Afri ca adopt Structural Adj ustment Program at different times that have a 

significant impact on movements t)f major macro var iables of those countries. Thus, it is 

difficult to find a samp le of counties with sim ilar macro-economic environment. 

1.7. Scope and organization of th e study 

1.7.1. Scope of the study 

l . 
9 -IJ., .. , . -. '...-=4 .. .. .. 
:'j= ... . 
=:I~ .e . • ,. . 
-'I.. ' ", . , 

Any research problem has to be delimited in scope to manageable size. Thus, th is stud y covers 

the dynamics and causal relationships betwee n th e current account and budget delicit s in Sub-

Saharan Africa countries during the period 1980 to 2007. A sample of lOnon-fuel and 5 Illel 
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countries has been considered in the analysis. This class ification is based on the IMF 's World 

Econom ic Outlook publication gruup ings of countri es. Since the past two decades or so, the 

continu ing rise in oil prices continues to be the key factor behind higher government 

expenditures in oil-importing countries and a trade surplus for oil-export ing ones. In other 

words, oil-exponing countries have recorded increasing trade surpluses, while oil-importing 

counter parts experi enced deepening trade deficit s. Th is is the main justification behind these 

groupings of sampled countri es (Annex-I) . 

1.7.2. Organization of the study 

The rest of thi s paper is structured as follows. Chapter two provides the re levant literature in 

the research area. In chapter three, appropr iate models are spec ifi ed , and estimation techniques 

are di scussed. The fourth chapter io ' levoted to conducting specification tests and di scussion of 

estimation results. Final ly, chapter five prov ides conclusion and policy recommendation. 

1.8. Significance of the study 

This study contributes to the ex ist ing literatu re in the foll owing ways; first, since the past two 

decades an ever increasing trend of oil price in world market contributes significantly to 

foreign earning revenues of oil-exporting countries and government expenditure for oil­

importing countries. Thus, if the findin gs are found to be different for the two categories of 

countries, more attention has to be given to oi l price movements and hence terms of trade. 

Second, in analyzing the causal relationship between the two defi cits in a panel data sett ing, 

this study would provide some inf()rmation in se lecting cross-sections and minimizing 

heterogeneity. Third, the findings of this study wou ld help policy makers and planners in 

managing deficits based on the direction of causation. 

8 



CHAPTER TWO 

2. Review of Theoretica l and E mpirical Works 

The theoreti ca l and emp irica l literatu re is replete wi th different hypothesis regarding the 

relati onship between the " twin deficits". This sub-secti on summarizes relevant literatures 

pertaining to th is phenomenon. 

2.1. Review of Theoretical Frameworks 

The "tw in defi ci ts" has its ori gin in the Un ited States, which erupted during th e ' Reagan Fisca l 

experiment' in the 1980s. It marked a per iod of strong apprec iation of the do ll ar and an 

unusual shift in cu rrent acco un t, as we ll as fisca l defi cits not in favour of the Un it ed States 

(Zubaidi,et al; 2003). Since then the issue bea rs a more gene ral interest and conce rns a broader 

set of countries. The emergence of the current account defi cit and the budget deticit 

phenomena in many other countries in the past decades has rekindled the debate on the 

problem of twin defic its. 

. C 
2.1.1. Theoretical Basis for th e Twin Deficits Hypoth esis ~ J' 
To analyze the re lat ionshi p betwee n the ' twin deficits' in a small open economy. the study usesl' i ! i ~ 

... .. 
the usual nationa l income account ing identity: I ~ .• 

~ ~" ;~ 
Y = C+I+G+ (EX -1 M) ........... ......... ........... .. ..... (2. 1) ... - . 

Where Y stands for nat ional incc"l1e, C is pri vate consum ption, I is investment spend ing, G is 

gove rnment expend iture on fi nal goods and services, Ex is export of goods and se rvices, and 

------. lM is import of goods and services. . ' 
We define the current acco un t (CA) as: 

! 

/ • 
CA = EX - lM + NFl , .................. . .. . .. ............. (2 .2) I ' . 

, ':~. 
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,. 

Where, NFl stands for net facto r income and transfer flows. For simp lic ity, here let us assume 

that NF l is insignificant figure . 

The cu rrent acco unt shows the size and directi on of internat iona l borrowing. When a country 

imports more than it exports, it has a cu rrent account deficit , which is finan ced by foreign 

cred it in the form of externa l debt, aid, foreign direct investm ent, portfo li o investment, and 

other forms of cap ital fl ows. 

According to th e nati ona l income identity, nationa l sav ing in the open eco nomy equals : 

s~ Y - C - G + CA .. .. ............... . ....... ......... .. ....... .... (2.3) 

Where Y - C - G ~ I 

And S ~ Sp + s g ............... ........................ .... ................ (2.4) 

Where, SP is saving by th e private sector, and sg is saving by the governm enl. 

We can write further the saving identity as: 

sP ~ Y - T - C ................................ ......... . .... ........ (2.5) 

Where T stands for tax. 

And s g ~ T-G-TR ........... . . ........................... .. ..... (2.6) 

Where TR stands for government transfers. 

From definitions of nati ona l sav ing we have : 

S ~ Y-C-G ~ (Y-T-C) + (T-G-TR) ~ SP + sg~ I + CA ....... (2.7) 

From ident ity (2 .7), we have: 

sP ~ I+CA - s g ~ I + CA- (T-G-TR) ...... ...... ....... . ......... (2 .8) 

Rearran ging ide nti ty (2.8), we have: 

CA ~ (S" - I) - (G+TR-T) ....... .... ... .... . ......... .. ... . . ..... (2.9) 

10 



The first set of terms on the right hand s ide of identity (2.9) is the savi ng-investment gap, and 

the seco nd set of terms is the government budget balance or government budget defi c its (BD), 

Equation (2 .9) states that an in crease in gove rnm ent spending will either c rowd - out private 

investment or lead to an inflow of fore ign cap ital (or both) prov ided that there is no increase in 

taxes and private sav in gs. In other words, ifprivate sav ings and domest ic in vestm ent are equal, 

or at least move in the same amount, then fiscal and externa l balances wou ld be twin (see also 

Laney, 1984). 

2.1.2. The Ricardian Equivalence Hypothesis 

Ricardian Equivalence Hypothesis (REH), named by Ameri can Economist Robert Barro 

(1974) afte r English Econom ist Dav id Ricardo ( 1772-1823) asserts that , for a gl ven 

expenditure path , the substituti on of debt lo r taxes has no effect on aggregate demand nor on 

interest rates. The reasoning o f thi s th eo ry is as follows. The government's inter-temporal 

budget constra int implies that, for an unaltered leve l of gove rnment out lays, a tax cut now 

implies a tax increase in the future. There fore, as government borrowin g only postpones taxes 

into the future , consumers, who are simultaneous ly taxpayers, full y ant ic ipating the increase in 

future taxes, do not consider the cu rrent tax cut, and the consequent increase in disposable 

income, as being permanent. Hence, consu mers' inter-te mporal budget constraint is left 

unchanged by the government financing decisions, and as a resu lt, the co nsumpti on path is also 

unaffected: the increase in disposable income, resulting from th e tax cut, is entire ly saved . 

Under Ri cardian equ iva lence, consum ers react to the tax cut by in creasin g th e ir sav in gs. Thi s 

increase in private saving is used to buy the new ly issued gove rnment bonds, enabling 
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consum ers to have the resources to pay for the increase in future taxes. I Therefore, as private 

sav ing increases by the same amount as does the budget defic its, the nationa l sav ing remains 

unaffected; this in turn leaves the interest rate unaltered. Moreover, in an open econom y, the 

defi cit has no effect on the current accou nt ba lan ce because the increase in pri va te saving is 

enough to avo id the need of (add itional) external financ in g. In short, the REH c laims the 

absence of any causa l re latio nship between budget defic its and c urrent account delicits. 

Since the publicati on in 1974 o f Barro's seminal pape r on the equiva lence pro pos iti on, th ere 

has been publi shed an extensive amount of literatu re on the subj ect (Fonseca, 200 I). In o rder
l 
I 

Ricardian equiva lence to ho ld, a number of requirements must be fulfill ed. It is necessary that :: .. 

the indi vidua l must have the same t ime horizon (usuall y assum ed to be finite) as the, 

gove rnm ent, th e serv ice of the debt (interests and repayment of the princ ipal ) must be linanced 

by taxes lev ied in later peri ods, government consumption stays unaltered at its init ial leve l, 

taxes are lump-sum, capital markets are perfect and ind ividuals may borrow and le nd at the 

sa me rate as the governm ent, there is no uncerta inty about future in co me, and indi vid ua ls fully 

ant ic ipate the future-period tax liab ili ties that are imp lic it in the debt issue. 

Despite the large number and stren gth o f those assumpti ons, theoreti cal restric ti veness of 

Ricard ian eq uiva lence does not constitute a practi ca l refutation of its va lid ity (Fonseca, 200 I). 

I Future taxes have to increase because the government needs the re venue to service this newly issued government 
debt. 
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2.1.3. The Mundell-Fleming Framework to the Twin Deficits Hypothesis 

Th is model owes its origin to paper published by James Flem ing (1962)2 and Robert Mundell 

(1962/63)3 Their major contribution was to incorporate internati onal capita l movements into 

forma l macro-econom ic models based on the Keynesian IS-LM fram ework . 

According to thi s mode l, an increase in budget defi cit induces upward pressure on interest rates 

that in turn triggers capital inflows and app rec iati on of the domest ic currency. Ultimately, thi s 

appreciation in the domestic currency leads to an increase in the demand for imports which in 

turn leads to an increase in current account deficits (for graphical illustration, Annex-2) 

Private saving remain the same as the public perce ived the government bond issue to finance 

the deficit as increasing the ir wealth (Zubaidi and Lau, 2007) . The response of domesti c 

investment and current accou nt deficits to a large extent depends on the degree or capi tal 

mobility. In the case when capita l is highly mobi le, domestic interest rate is unresponsive 

(inelast ic to a fi sca l shock). Hence, there is no crowding out effect on domesti c investment, as 

foreign capita l will quickl y offset the fall in domestic investment. Capita l inflow in turn puts 

upward pressure on exchange rate through either a rising nominal exchange rate in the case of 

a fl ex ible exchange rate regime or , ;sing prices under a fixed exchange rate system. Therefore, 

the convent ional Mundell - Fleming model predicts a pos itive relat ionship between the two 

defic its" 

2 Flemin J. (t962) ' Domestic linancial policies under Floating exchange Rates, IMF sta n' papers, Nov. 1962 
) Mundell R. ( 1962/63) "Capital mobility and stabilization under fixed and flexible exchange rates, Canadian 
Journal of Econom ics & Political science. 
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2.1.4. Budget Deficit Financing and the Current Account 

In the 1980s and 1990s, large budget deficits were a primary topic of debate among policy 

makers in the United States and Europe (Mankiw, 2000). Most econom ists take the trad itional 

view of government debt for the issue. According to thi s view, a budget defici t leads to lower 

nationa l sav ing, lower investment, and a trade defic it. In the long run , it leads to a smaller 

steady-state capital stock and a larger foreign debt. Those who hold the tradit ional view 

conclude that budget defic its place a burden on future generati ons. Yet not all economists 

agree with this assessment. Advocates of the Ricard ian view of government debt are skept ica l. 

They stress that a budget defic it mere ly represents a substitution of future taxes for current 

taxes . As long as consumers are fo rward- look in g, they will save today to meet their or their 

children 's future tax liability. These econom ists be li eve that budget defi cits have on ly a minor 

effect on the economy. Still other economists bel ieve that the budget defi cit is an imoeriec: ti 

measure of fi sca l policy. They agree that the government' s choices regarding taxes 

spend ing have great influences on the we lfare of different generations (Mankiw, 2000). 

According to economic theory, budget deficit in any given economy inlluences a number of 

macro-economic variables includ ing private sav ing, investment and current account balance as 

mentioned above. The impact of budget deficit on those macro-economic var iab les depends, in 

part, on how the de fi cit is fi nanced. There are several poss ible ways of financing budget 

deficit. 

One possib le way of financing is by increas ing money suppl y and collect ing Seigniorage. By 

printing mone y, the government col lects Seign iorage. Seign iorage can be decomposed into a 

" pure Seign iorage" component and an " inflati on tax" component (Quanes and Thankur, 1997) . 

4Sased on the Mundell -Fleming framework, Kcynesians demonstrated that an increase in budget dc licits would 
increase domestic absorption (an increase in aggregate demand) and hence imp0l1s. The expansion of imports in 
turn leads to the worsening of currer ' ac ~ou nt balances. This is called in the literature as 'The Keynesian 
Absorption Theory'. 
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The pure Seign iorage component is th e change in real cash balances that comes li'om real 

growth of the economy or a favourab le shi ft in the demand for money. While the infl at ion tax 

component is just the inflat ion rate that acts in this case as the "tax rate" tim es the stock of rea l 

cash balances held by th e public (tax base). As a way of budget defic it financ in g, Se ign iorage 

revenue has a certain limit. As inflation becomes very high, househo ld may use foreign 

c urrency for transactions and dollarizati on occurs (Olga. Y., 200 I). 

Another possible way of financing a budget defi c it is through domest ic 

Government borrowing reduces the credit that wou ld otherwise be availab le to th e pn 

sector, putting pressure on dom oc ti -; interest rates. If the economy is well integrated .. ' 
international cap ital markets, the hi gh domestic interest rate, under perfect capital mobility';~ , 

;~ 

1. 
• • j ., 

assumption, induces capital inflow and an appreciation of the exchange rate that wou ld hav!~ :;, i i" 
, ,,. I' ... 

adverse effects on the current account. ._~ 

The link between budget defic it and current account deficit is c lose r if foreign exchange 

reserves and forei gn borrow in g are used to finance a budget de fic it. Us ing foreign exchange 

reserves and foreign borrowing to fin ance budgct defi c it apprec iates thc domcstic currency that 

encourage imports and discourages expo rts lead ing to deterioration in the current account 

balance. 

In general, whatever th e means, budget deficit financ ing in an open economy inevitab ly has its 

impact either on exchange rate or an interest rate or on both, depending on the degree of capital 

mobility and exchange rate regimes that preva il s in the economy. 
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2.2. Review of Empirical Works 

The twin deficits relationship has been extensively invest igated in the US and other developed 

countries by different authors at different times. The body of ev idence however does not yie ld 

a consensus on the causa l re lat ionship between the two deficits . In thi s regard . four testab le 

hypotheses arise from th e twin deficits phenomena. 

The first testab le hypothesis is based on the Keynes ian (convent ional) propos ition. Based on 

the well-know n Munde ll -F leming fram ework, Keynesian demonstrated that an inc rease in 

budget deficit would induce upward pressure on interest rates, ca using capital inflows and 

exchange rate to appreciate (Zubaid i, et a i, 2003). T he apprec iated exchange rate wo uld make 

exports less attractive and increase the allract iveness of imports, subsequently wo rse ning the 

c urrent accou nt under a flexible exchange rate system. Under a fi xed exchange rate reg ime, the 

budget deficit st imulus wo ul d generate hi gher real income or prices and thi s wou ld worsen the 

current account deficits. Researchers like Vamvoukas (1999), Piersanti (2000), and Leachman 

and Franc is (2002) found strong evidence to support the Keynesian view. 

Second, Buchanan (1976) rediscovered the Ricardo proposit ion known as the Ricardian 

Equ iva lence Hypothesis (REH) in the seminal work orBano (1974). Barro's sem ina l pape r has 

or igin ated a huge amount of th eoretical and empirica l literature on the Ricardian eq ui va lence 

issue. According to this view, an inter temporal shift between taxes and budget defic its does 

not matter for the rea l interest rate, the quantity of investm ent or the current account balance. 

In other words, the absence of any Granger causality re lat ionship between the tlVO deficits 

wou ld be in accordance w ith the REH (Zubaidi , et a i, 2005). T he empirical evidence in Miller 

and Russek (1989), Enders and Lee (1990), Evans & Hassan ( 1994) and Kau fmann et al (2002) 

concluded that there is no link between the two deficits and hence is supportive of REH . 
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Third, it is also possible to find a unidirectiona l causal ity running from the currcnt account to 

the budget de fi cit. This reverse causation is designated in the terminology of Summer ( 1988) 

by current account targeting . Thi ~ is the case when deteri oration in the current account results 

into a slower economic growth , and subsequentl y leads to deterioration in the budget ba lance, 

Fonseca (2006). Recentl y, Alkswani (2000) prov ided empirical ev idence on reverse causat ion 

between the two defi cits for Saudi Arab ia. The study by Anoruo and Romchande r ( 1998), 

found trade de fi cits to cause fisca l defic it in some As ian countries. 

Finally, a bi-d irectiona l causality might emerge be tween the two de fi ci ts, that is, budget de li cit 

Granger cause current account defic it and vice-ve rsa. The wo rks by Darrat ( 1988), Biswas et al 

( 1992), and No rmandin (1 999) prov id ed suffic ient ev idence to support thi s view. 

On the other hand, there are also authors who arri ved at a di fferent conclus ion other than the 

above mentioned hypotheses. For example, in a recent study, Bernhein (1989) employed a 

standard reduced form regression approach and concludes that the re lationship between the 

twin defi c its depends criti ca ll y on the country and time-pe riod, as we ll as the preva iling 

informati on set. Laney's ( 1984) stu dy fo r the United States and 58 other deve loped and 

deve loping countries found that fi sca l balances as a determinant of the ex ternal balance is 

stati sticall y signifi cant, more frequentl y, in the developing country group than in the industria l 

country group. Enders and Lee ( 1990) reached similar conclusion when they used a two-

country macro-theo reti cal mode l to examine the observed relationship between the two 

defi c its. Similarl y, Khalid and Guan (1999), applied the co integration technique to annual data 

fro m a group of developing and deve loped countri es . They observed the absence of a long-run 

17 

'-~ 



co-integrating relationship between fiscal and current account deficits for the developed 

countri es wh il e the data fo r the deve lop ing co untries do not rejec t slich a relat ionship . 

2.3. Review of Empirical Works in African Countries 

During the last two decades or so, man y deve lopi ng countries in Africa embarked on major 

structural reforms in order to reduce pub li c sector deficits, e liminate unsustainab le external 

deficits, red uce inflation and create a stable macro-economic environment conducive to 

growth. Desp ite the reforms, pos itive fi sca l and trade balances remain elusive because 

govern ments in many developing African countries, co ntinued to run defi c its. 

A recent study by Patrick O . and Sher Y. (2007) on the sustainab ility of current account 

deficits in Sub-Saharan Africa countri es show that a number of African countri es have been on 

occas ions in the ' tw in deficits" situation. The fact that defic its pers ists in a large number of 

co untries ca lls for a re-examination of the temporal causality and the long-run relationship 

between trade deficits and government budget defi c its using modern tim e-ser ies econometric 

techniques. 

The cont inent of Africa remains re lati ve ly unstudi ed in the current account- budget defic its 

debate. Neverthel ess, so me researchers attempted to incorporate so me A fri can co untries into 

their samp le in th ei r ana lys is of t ;,~ twin deficits debate. Sti ll others tried to see the issue us in g 

individual African countries as summarized be low. 

Nozar H. and Loretta W. (2006), using a co mpact YAR mode l and a sa mple of nine Middle 

East and North Africa countries (Egypt and Morocco), they found that the dynamic 

re lat ionship between the two deficits is subj ect to change depending on the underl yin g tax 
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system, trade patterns and barriers, the exchange rate, and a complex host of internal and 

internat iona l forces that help to shape a country's economic status in the global setting. 

Kouass i, et al (2004), by testing for Granger non-causa lit y between budge t deti cit and current 

account deficits, for a sample of twenty countri es inc luding South Africa, they found evidence 

of causa lity (unidirectional or bi-d irectional) between the two defi cits. Leonardo 13. and 

Amartya L. (2006), us ing a sample of26 countries including South Afr ica and Morocco, tound 

some support for the twi n deficits nypothesi s. 

In addit ion to the cross-secti onal studies cited above, few empirical case studies have been 

conducted. Olugbenga A. and Oluwole 0 (2006), us ing Niger ian annual da ta from 1970-200 I . 

and by employing co-integration and vecto r error-correcti on (VEe) techniques, Granger 

causal ity tests and generalized impu lse response anal ys is to exam ine the twin deJkits 

phenomena in Nigeria, they found ev idence of positive relationship between trade and budget 

defi cits in both the short and long-run. 

Fonseca (2006), uSing annual data o f Egyp t from 1974-2002, estimated a vector error 

correction model (VECM), to e' )n.l ne the Ricardian Equivalence, t ... vin deficits, and the 

Feldstein-Hori oka puzz le in Egypt. He concluded from hi s result for the presence of a (weak) 

long-run relat ionsh ip between the two deficits. Furthermore, the researcher found evidence 

infavo ur ofa reverse Granger-causa lity running from the external deficit to the budget deticit. 

It is apparent from discussions of the empirica l literatu re above that the ev idence on the "twin 

defi cits" is inconcl usive. The results differed across countri es, but more signifi can tly. th ey 

differ with the use of different economet ric tech niques and model specificati on fo r the same 
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country data. Equally apparent is the fact that most of the studies concentra ted on the 

experiences of industrialized countri es parti cul arly the United States. There are relati vely few 

empirical stud ies of the "twin defic its" for the deve loping countries. The scarcit y of ev idence 

from deve loping countri es is surprising because fi scal balance and current account pos ition are 

typically used as some of the main leading indicators to pred ict the futu re behaviour of the 

economy. 
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CHAPTER THREE 

3. Model Specification and Estimation Techniques 

This sect ion proceeds as follows, First, it presents a model based on the work by Obs tlc lcl and 

Rogoff ( 1999), to show cases where the Ricardian Equiva lcncc holds ancl cases ",here the 

hypo thesis fails, Then, using time series clata o f relevant variables from the Illodel, the paper 

investi gates empirically the va lidity o f the twin defi cits hypothes is for se lected Sub·Saharan 

Afri can countries, 

3.1. Government Budget Defic its in an Overlapping Generations Modd 

3.1.1. Individual Behaviour 

Consider lirst a small open economy in which cach genera ti on o r indi vidu,Il lives Illr t\\O 

periods, and a new generat ion is born each period. PO I' convenience, population is norlllalilt..:d 

to one, A person born on date t is assumeclto have the utility function: 

U(C;" , C,O,, ) = log(e;, ) + (Jlog(e,o,,) "" .... .. . ". " (I) 

Where, C;: denotes consumption during youth and 

C,O. , denotes consu mption of the same pcrson ",hi le old in period t+ l, In addition r1 

represents time preference o r consumption, 

r----__.. 
/;-) , 

Assum ing that inheritance is ruled out for the time being, the ind ividual's budget constra int ir N... ;... . ~.: 

/~ i' 
i"' ..... ~ ~ 

C "'"'" "" 

- T,> 
yO _ r " 

+ 1 ... 1 I 

I + r 
" ... " .. (2) 
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\\.' here. r is th e interest rate and is given by the world cap ital market alld ass tlllH..'d to be 

co nstant. Furthermore, 

7~ \' and T,(:.I denote net lump-s um laxes paid by an individual during hi s yO llng and old 'Igc 

periods res pective ly. 

Maximiz ing equat ion (I) subj ect to eq uati on (2) y ields the inter temporal Lub equati " n: 

C::, = ( I + r)fJC," ... ........... ...... .. ...... .... .. ..... .. ... .. . . . . ...... (3 ) 
. - - ---"\ 

Equation (3) and bud get constraint (2 ) im ply th e co nsumption demand s: 

C ' = (~I_) [y " - T ' + Y,~ , - T, ~ , ]. . ... . .. .. ... . ... . (4 ) 
, l +fJ' , I + r 

( fJ )( Y"- 'f" ) C,". , = (I + r) 1+ fJ Y,' - T,' + "; + r '" .. .. .... ...... .. .. .... .. ...... (5) 

3.1.2. Aggregate Behavior' 

To stud y th e economy's aggregate hehav iourl we have to add up over the two generat ions ali ve 

each period. Aggregate consum ption C, in peri od t is g ive n by: 

C, = C!, + C,o ..... .. ... . . ... .. .. .... .. ..... .......... .... .. .. .. ...... . . ... (6) 

The change in gove rnment assets between th e end s o r dat es t and t-I is the di ITeren ee betwee n 

government revenu es and governm ent co ns umpti o n: 

B,';, - B,'; = T, ) + T," + rB," - G, ... ... ...... . .... ...... . . . .. . . .. . . ... .. .. .. .... . '(7) 

Wh ere rB," = pub lic asset inte rest income. 
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Nu\.\, how uu chan ges in the government 's budgd deficit affect the nation's curr~llt account 

balance? The cu rrent account is tllf' clqnge in the economy's total net foreign assets. and is the 

sum of pr ivate and government assets. 

r'A - B - B - B" + Bri - (B " Bri ) \.... I-,+-I I-I+-I 1+1 I + I .....•....•........ ... (8) 

Or CA, = Y, - C, - G, + rB, ..... ... . . . . . . . .... . . . .. . ........ . .......... . (9). asslIlll lng no 

in vestmen t. 

3.1.3. The Timin g of Taxes 

As in the wo rk of Obstfeld and Rogoff ( 1999), suppose that in per iod t=o. the government 

lowers the per capita taxes paid by both the young and the o ld by dl2. iinancing its higher \~. t :' 
budget defic it in period 0 by selli ng bonds worth" to each of th e curren t young. Th:tt is. the I.' 11& 

~W~ : 
I ,J, ~~ $ H 

current tax bill of the young tail s to " I;,' - (-) 
2 

and the current tax bill of the old i,ills to \ ; 't ~1 '" 
\ "~~~fl 
1 , . t(: ~ 

T~' - (!!.) , but the government's new end-of-pe ri od assets decl ine to 
2 

(' i~,;j HQ \;'tl>~"'l 
l3 '-cl as a result. i\ssull1e I ~ \) 

further that the tax burden due to future interest payments on th e added debt. rei. is split evenly 

between you ng and old generations. That is, for all t~ l , per capita taxes on the yo ung and old 

. T" rd ) me to .. + (-
2 

and 7·" (rd) . I , + - ,respective y. 
2 

Now, let variables with primes (') denote the economy's path after thc fi scal policies have bccn 

implemen ted. The peri od 0 o ld obviously consumcs their enti re windfall trans ie rs. so: 

CO 
o . ............ .... .......... .. .. .. .. . (10) 
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Though the yo ung of period 0 receive the Same windfall d/2, the net benetit to them is not 

quite as large as that to the date 0 old since the yo ung will face added taxes rd /2 in th eir old 

age, Thus, by equat ion (4), th e COI,olllnption change for the pcri od 0 yo un g is: 

c~ = C~' + _ 1- ( I - - '-' )~ = ct + _I _ (_I_)~, ,,,, .. . ,. ,, . ,, . . .. , ( II ) 
1+ /3 I + r 2 1+ /3 I + r 2 

Add ing equat ions (10) and ( I I), we see that aggregate date a consumption C" ri ses, 

C;;' + C/, ' - (C;: + C/, ) = [ I + (I + /3;(1 + r) ]% "'''.".'' . '' '' '''''' .. ''.''"." ,,[121 

Using equation (5), it can be shown that, th e period I old who were young in period O. still 

have higher consumption, equal to: 

('," = C,o +(1 + r)L(I--'-' ) ~ = ('," + (L)!!" ""." .',",." .".'.'.' (13) 
/3 + 1 I + r 2 1+(3 2 

The period I you ng generation, and all generations born alierward, arc the losers. of course, 

For all these gene rations, liretime income changes by: 

.. ( 14 ) 

Under the overlapping generat ions demographics we have assumed so 1(1 1'. Ricardian 

equiva lence rail s because gove rnment b,) 'Towi ng can shin currcn t taxes I'rom today's 

generation to those who wi ll bc born late r, 

We can also so lve fo r the path o rthe curren t accou nt using equat ion (9), Assuilling that output 

and government spending arc constant, the period 0 curren t account change is .iust the Ch~l1lgl~ 

in consumption, 

CA~ -CAo= -[Cg +C6 - (C': +Cn]=-[ I + I ] d,,, ... ,, ... , ,,(15 ) 
(I I· (3)( 1 + r) 2 
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To find the period I current account chang~ . we note that the rise in net foreign assets cntenng 

period I is equal simply to change in the period 0 current account. Thus; 

CA; -CA, = r(CA~ -CAo) - lC? +Cr _(C,o +CnJ .. .. ..................... ...... (16) 

Using equations (14) and (16), we have 

CA; -CA, =-( I:/J}+ r{%) ......................... ... .... ..... ... .............. ( 17) 

The hi gher current account defi cits for periods 0 and I imply that increased government 

indebtedness has reduced the net foreign asset pos ition of the economy. Higher consumption 

by those alive in period 0 thus is finan ced through the accumulati on o f a foreign debt that 

future generations must service (Obstfeld and Rogoff, 1999). 

3.2. Government Budget Polic: ' if' the Absence of Ovel'lapping Genera tions 

A number of very strong assumptions underpin the Ricardian equivalence hypothesis. It may 

fail to hold if individuals can't borrow at the same interest rate as the government. when taxes 

are distorting, when there is uncertainty about future income, when there is Ponzi games. and 

when consumers and the government have different planning horizons. However, Ricard ian 

equiva lence holds provided that the above requirements arc ru led out. To see thi s. write the 

asset-accumu lation identity for a private individual as: 

B,:, - Bi = Y, + r,B," - T, - C, - I, ................. ......... , .... .. .............. (18) 
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Now, uSing a sequence of iterative substitution method as well as appl ying the concept ot 

limit6
, under a constant interest rate r, the individua l's life time inter temporal budgct constra int 

is given by: 

~ ( I )H ~ ( I ).H I - (C, + I , )=(I + r)(J,"+ I - (Y,- T, ) . .. . . (19) 
)=, I + r .1'=1 I + r 

A similar argument based on the government asset accumulati on identit y: 

(i (; (i B fll+ 1 - PI = T, + r, B, - G{ . ......... . .. (20) 

leads to the government's inter temporal budget constraint (u nder a constant interest rate), 

I (_1_) 0-< G, = (I + r )1J;' + I (_1_)0-< T, ........ . 
,"'I I + r ~=I I + r 

........ (2 1) 

Now, combin ing equatio ns (20) and (21) yields: 

~ ( I ) ' -' ~ ( I ).,-' I - (C, + J.l = (I+r)(J, +I - (Y, - G,) ............ (22) 
,,::::, I + r "=1 I + r 

The implication of equation (22) is that the time path of taxes does not affcct indiv idual 

consumption or investment demands, and hence in accord ance with th c Ri ca rdia n cq ui valencc. 

3.3. Taking the Question of the Twin Deficits to Data from Sub-Saharan Africa 

Countries: Some Stylized/acts 

Overlapping gene rat ions model suggest that in rcalist ic cascs, governmcnt budge t dclicits will 

induce current acco unt defi ci ts by redistribut ing income from future to present ge neratio ns. Let 

LI S first draw some styli zed facts from the data before we proceed to test whether sLich a 

() for the detail derivation. sec Obst fcl d nnd Rogoff ( 1999). foundation of International Macroeconomics. 
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tendency is appare nt Irom the data uSlllg a dynam ic panel Y A\< model. Average curren t 

account Balance (CA B) and fisca l pos itions (BB) as a share o f GDP over the per iod 1980-2007 

lo r oil export ing and oil-importing Sub-Saharan Afri ca countri es are ploll ed in li g 2 and 3 to 

provide a visual perspective on the twin deli cits hypoth es is. 

3.3. 1 Graphica l Analysis of Fiscal and Current Account Balan ces 

CAB & BB; OIL -EXPORTING COUNTRIES 
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V i ~lIa l inspection of the above ligures shows that lor oil-exporting countr ies, then: is 11 0 cle ar 

cut rela ti onship between th e two curves, tha t is, the two curves cross each oth er ill a Iltllllbcr of 

points. Further more, current account and fi scal balances has been in a posit ive Icrritory be fore 

the period 1983 and after 2003.This is main ly because of a rising trend in o il price ancl hence 

large fore ign exchange inOows from oil exports. On the other hand, the two balances seem to 

move together for th e case of oil -importing countri es. In addition , lor thi s ca tegory of 

countri es, both BB and CAB are almost in a negati ve territory lo r the peri od considered. 

3.3.2 C urrent Account Balance and Economic Growth 

Basic growth theory suggests that poor countries grow I~ l s t er and ha ve Illorc potl'1l tial for 

catch-up, either through capital acc umulati on, or technological progress'. Thus, poor countries 

shou ld see an increase in investment anel a decrcase in s"ving. In thi s rcg" rd they should run 

larger curren t acco unt defic its wi th growth. To sec the relat ionship between outpu t per c"p ita 

growth and the current acco unt balance, the paper takes a simple OLS regress ion as presented 

be low. 

Oil-exporting co untri es 

CA/GDP = - 23.9 + 0.02 YIN, where Y = GDP 

(-3.38) (5.26) N = Popu lati on and li gures in 

R2 = 0.15 brackets are t -ratios ... .. (23) 

7 For empirical e"idence on convergence. scc for example !Jarro nnu Sa!<\-i- M:lnin. 1992. 
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O il-import ing co untries : 

CA/GOP ~ - 13. 4 + 0.00 1 YIN 

(-14. 72) (4.06) 

R2 = 0.08 ............................................. (24) 

NOle Ihal: - the residual s from the above two simple regressi on resul ts are round 10 be I (0) 

process . Furthermore, Ourb in-Watson test (rho=O.OOO 13 lo r equation (23) and rh o= 0.00 I Sta r 

equation (24)) shows the absence vi' ,e rial correlation . 

The above regress ion result has two striki ng featu res: 

For both groups of counlries, current account bal ance and pCI' capita GOI' are pos ili , ely 

related that shows an improvement in economic growth would lead to an illlprovt..:J1lt..:llt 

in current acco unt balances and the other way rounci . 

The re lationship between the two variables is strong and stati sti call y signili cant lo r oil-

exporting SS/\ countries th an oil~ im p() rtillg courll ri cs may be du..:' to high!..'r gr\)\\ 111 Ill . ~ , 
. ;; 

GOP mainly generated rrom oil. ;! e ; : 
.i. -, .. 

CI III • 
oC.:S. 

3.4, Model Specification = ... -
. ..I· 

As discusseci in the literature " 'V"cW secti on or thi s paper, dirterelll researchers <"I opted ~ 
. ~ 

different methodology and arri ved at different conclusion regarding the rdationshi p between 

current account and budget defi cits. To mention a fe w, Roubini ( 1988) lo r exalll pk , based on 

an inter- temporal model \.\I ith di slOrli ol1 Cl ry taxa ti on, shows that ta\: smoothing imp li es a 011(' -

to-one relationship between the current accollnt and the li scal deli eit. Normancii n ( 1994 , 1999). 

studies the causal relationship between the tw in deti cits us ing an overlapping generations 

model. Enders and Lee ( 1990), Abe ll ( 1990). Kearney and tvi onadjemi ( 1990). Rosenweig and 

Tallman ( 199 1), to name a few, estimated a Vector i\ utog ress ivc mode . Slill olhers enlpl l1\'cd 
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numeri ca l simu lati ons of dynami c general equilibrium models to anal yze the twin de lic it s 

relati onship . 

As we may reca ll from Munde ll-Fleming open economy modcl, with in ternational cap ita l 

mobil ity, interact ion between the trade de fi cit and budget deficit can occur dircctl y through 

domestic absorption and indirL _:I) through monetary channels. A number o f prev ious 

empiri ca l stud ies documented that micro and macro va riables sllch as rate o r saving and 

investment, money supp ly, GO P, interest rate, exchan ge rate, terms or trade. consll mption, 

level of indebtedness as we ll as institutional arrangemen ts or a given country arc importan t 

determinants of current accoun t and budget balancc moveillents. 13ut the purpose o r thi s paper 

is to investigate the ex tent, ii-an y. that budget deli cit alTects trade deli e it (or the oth er way) and 

the channels through whi ch budget deli cits do afrect trade de li cits. In other words. a better 

understanding of th e cau sa l linkages is important to the lorlllulalion and im pkmL:llti.ltioll or 

macro-economic policies necessary for remov ing macro-economic imbalances. III thi s rcgmd. 

as documented in the works of Abell (1990), Anoru o and Ramchander ( 1998), and Ah mad and 

Evan Lau (2005), this paper includes two mediating va ri ab les, namel y the interest rme and 

exchange rates that influence the twin defi cit s process. 

3.5. Estim ation Techniqu e 

As ment ioned so fa r, the Vector Autoregress ion (VA R) model is common ly used lo r 

forecasti ng system s 0 f i nterrel at ed time se ries and fo:' ana l yz i ng the d ynam ie impact 0 I' ra nd om 

disturbances on th e system of var iabl es. The VAR approach sidesteps the need lo r struclllral 

modeling by treating every endogenous va riable in the system as a I'"l cti on or the la gg~d 

values of all of the endogenous variables in the system. The bas ic I'ramcwork lo r the discussion 

is a regress ion of the form: 
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r 
Y,., = Ir' r:.H + I fJ,X'.H + a , +" , .. .. ........ .. .. ...... (25) , ., 

1= 1, ... N, and t= I, ...... T 

Where, y= endogenous va riabl e 

X= exogenous vari ab le 

a ,= unobse rved ind iv idua l spec ific e ffect 

£ = a random term. 

And it is assumed th at, fo r a ll i E [I , N], and for a ll t E ( I ,T]; 

i) E (a, =) = E ( c .., )=0 

ii ) E (a ,a ] = ) al.'"1 
.I l 0.,,, I 

iii ) E (a ,X,.,) = E(X,." c ..,)=0 

3.6. Pan cl Unit Root T cst 

As in t ime series analys is, the first step in the estimation of dynam ic pane ls is to test whether 

the variables at hand conta in unit roots. Pane l uni t root procedures such as th e 1m. Pesa ran and 

Shin (IPS, 1997) have become popul ar in recent years to anal yze issues such as convergence 

and Purchasing Power Parity (1'1'1'). Unlike ADF (s ingle equation un it root procedure) and Li n 

and Lev in ' s panel raw unit root test that assumes homogenous coeffi cient s. IPS proced ures 

all ows for the heterogeneity o r dynamics and error vari ances across groups in the panel. wh ieh 

has superior power perform ance. To this cnd , th e stu dy appl ied the mean group approach or t-

bar test of 1m et al ( 1997) . 

The IPS tests possess substanti all y more power than sin gle-equatio n ADF test by averagi ng N 

independent ADF regress ions. Suppose that the stochastic process, y", is generated by the lirsl 

order autore gress ive process: 
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y" = (I - ¢, )", + ¢,YU-I + £." ...... . ... .. . ...... (26) 

i= 1 N, t= 1 .... .. . . .. .. .. ....... '1', 

Equation (26) can be ex pressed as: 

L'lYII ::;;; a , + J3, Y,-1 + £/1 .. (27) 

Where 0., = ( 1- (I), ) JI" f3, = - ( 1- cJ) ,) and i\y" = y" - Y, , - 1 

The null hypothesis of un it roots then becomes : 

Ho: f3 ,=0 for all i 

Aga inst the alternati ve, I-I A : f3 ,<0 for at least onc i. 

The test statis ti cs oft-bar are given as : 

I fl'S ;::: 

N[;,v/ - E( I, / 13, =0)] 

Jva r(l, / 13 , = 0) 

_ I N 

Where I NI = - I I" 
N ""1 

=> (0,1) ......... ... ... . .... (28) 

And E (tTl Bi = 0 ) and Var (tTl Bi=O) are th c finite common mean and variance Dr the 

indi vidua l ADF stati stics t,T tabulated in IPS. The test stati stics converge tll tile standard 

normal distribut ion as T and N approaches to infinity. 

3.7 . Pane l Co-in tegrat ion Test 

If the re levant va riabl es in the panel arc non-stationary. tile sys tem can be tested Illr co-

integration . Thi s is achieved by applying th e test developed by Pedroni (1997. 1999) tllat 

arguably represent a significant advancement ill add ressing the low power of cOll vcnlinn~ll 

single equation co-integration tests for a single time se ries by exploiting both the cross 

sectional and time se ri es inform ati on. Pedroni proposes several tests for co- integrat ion tllat 
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aIl0\\ fur hct~lugl:IH.:O U ~ intercep, .. hId 11'1..: 11<.1 cocfiic i"':lllS ;:u.; ross cross sec ti ons, ('o l1 silkr tht: 

following regression, 

......... . ........... (30) 

Fort= I, .... ... T ; i= I ,. .. N; 111 = I, . ... M 

The parameters a, and 6, nre individual and trend effects, wh ich may be se l to, zem il' desired. 

Equation (30) implies that all coefficielll s, and hence the co- integratin g vec tor, vo'y across 

countries thus permitting fu ll heterogeneity (13,) and lixed eI"JCcts (a,). The general appmoeh of 

thi s test is to obtain residuals from eq uation (30) and then 10 lest whet her resid ual s are I (I) by 

running the auxiliary regression: 

e" =B,e,.1-i +U" .... "." .... " .... . .. . ............... . ............ ......... (31) 

/' 

Or e ,l::: f),e"I_I.t- I A'1 6e"_1 + ulI · 

1=1 

for each cross-sect ion. 

........ (3~) 

Pedroni describes various methods of constructing stati sti cs for testing Ihe null h)pothcsis of 

no co- integration (Ho 8,= I for all i) against: 

The homogenous alternative. H,: (8,=0) < I lor all i (which Pedroni terms Ihe \\ilh-in 

dimension or pane l statist ics test), and the helerogeneous alternalive 11, : 0, < I lo r all i (:lisll 

referred to as the between dimension or group statisti cs test). 

Pedron i's (1997, 1999) test is based on Ihc OLS estimation of the residual in equation (Jlor 

32) wi th the assumption that there is a si ngle co-illlcgrating vec tor. Based on this 

estimation,Pedroni develops four panel eointcgration stat isti cs (within-dimension based 

statistics which are constructed by summing both the numerator and denominator lerms over 

" JJ 
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the N dimens ions separatel y) and three group mean panel cointegration stati stic s(i1et\\eell-

dimension based stati s ti cs whi ch arc constructed by first dividing the Illllllcrator b) the 

denominator prior to summing OV('f the N ciimension8 

Pedroni ( 1997) shows that the group AD!' stati sti c and the panel ADF stati sti c perillrlll best Illr 

smaller panels with shorl er time spans, and hencc these arc prefcrred stati stics Illr thi s stud y. 

Pedroni shows that the standardi zed statist ic is asymptoti cally normall y di stributed. 

_ 'PN .T - JI-fN 
.::= .JV => N(O,I) . .. . ..... . ... .. . .. . . . . .. . . .. ... . . . ... . .. . (33) 

\>\/ here ~l and V are Monte Carl o generated adjustment term s and <fi N. !" is the respective 

pane l/group eo integrati on stati sti c. 

3.8. Granger Causality 

Defillitioll: As ori ginally specified, th e gene ral fo rmali zati on 01' Granger (1969) causa lit, illr 

the case of two scalar-valued , stationary and erogodic time sc ri es (X t) allli (1't ) is delinet! 

accord ing to Cra ig and Jonathan ( 1994) as follows: 

Let F (Xt/ I,.t) be the conditional probab ility di str ibution o f X, given the bivariate inlormatillil 

set I,., consisting of an Lx length lagged vec tor of X, and an Ly- length lagged vecto r of 1',. 

Given lags L, and L,. the time series 1', does not stri ctly Grange r cause X, il': ~> 
//'~'., .. 

~'s 

F (Xt/ I,.,)= F [X '; (I ,., - 1'1.)'-L')]' t = 1.2 .... . ....................... (34) I 

Where y L) ,.L,. = v,. L" VI. Ly +', .. .... Y,. ,) ( ~ . ~ 

l! For a tktaikd dt:scription or the computati ons for nil the pand coinLl.!graLion slatislic:..sl.!l.! l\:drolli { 11) 1) l).labk· l) 
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If the equality in equatiun (34) ooc, not hold , then knowledge 01 past val ues oj" Y helps to 

predict current and fu ture X va lues anti Y is said to strictl y G ran gt: r cau se X. Cii ven th is 

definiti on, let us consider a time stationary VAR representation, adapted to a panel data 

context. 

For each country i we have, for alit (I , T): 

CA B" = A ,(L} CAB" + B ,(L}BB" + C,(L) IR" + DI (I.) EXR" + ",,, ...... ...... (35) 

BD" = A,(L) CA B" + B,( L)BB" + C,( L) IR" + D, (L) EXR" + 0,,, (36) 

IR" = A,( L) CAB" + B) (L) 1313" + C) (L) IR" + D, (L) EXR" +c)". . ..... (37) 

EXR" = A, (L) CAB" + 13.,(1. ) 1313" + C4 (L) IR" + D., (L) EXR " ·'e.,,, ....... ... .. (3 8) 

Where, L is the lag operator. 

To test for stri ct Grange r causa lity from BB to CAB, for example, in thi s lincar framework. a 

standard joint test (F- test or 'I) ·~ . ~s } of exc lusion restri ction is used to determine whether 

lagged BB has signifi cant linear pred icti ve power for current CAB . 

The nu ll that BB does not stri ctl y Grange r cause Ci\B is rejected if the cod'lieients on 

the elements B, (L), are jointl y significantl y different from zero. 

Bi-directi onal causal ity exists if Granger causalit y runs in both direc ti ons. in which 

case, the coefficients on the elements in both B, (L) and A2 (L) are jointly dillerent 

from zero. The same argument holds for the other va ri ab les too. 

3.9 Specification of a Reduced-form Co nsumption Function 

The empirica l li terature on the R ;01r-li an Equivalence hypothesis and Keynes ian Propos ition is 

vast and ever increasing. Most stud ies base their atte ntion on the reac ti on of private 
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consu mption to govcrnrn el1l financing decIsions. Such studi es lIsually estilllall! a rl!Liuced form 

consumption ([lIlctions or Euler equations. Thi s study uses the Bernhe im (1987) CllllSlllllpt illil 

funct ion adapted to a pane l data context given by; 

where, C=rea l per capita private consum pt ion 

Y=Real per capita G DP 

G=i'er cap ita pub l ic consum pti on 

GB=end of period governm en t debt 

W=private wealth 

X=a vector of other exogenous variables 

r= interest rate 

The pure Keynes ian view illipl ies rl, = - B" while the Ricardian v iew implies I), ~O .Uy testing 

these restri ctions it is poss ib le to accept (or reject) these two compet itive theories. 
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CHAPTER FOUR 

4. Discllss ion of Es timation Results 

In thi s secti on the stud y summarize the results based on pant.:! unit root (L'St. panel co­

integration test, panel VAR causa lity test and a reduced-form consumption flll1ction. 

4.1 Panel Unit Root Test 

It is we ll documented in the empirica l literature that time seri es data could change over time 

and do not have fi xed or stati onary means. Thc presence of non-stationarit y may in validate 

standard tests used in inference testing and thereby lead to erroneous conclusions. Thu s, as a 

pre lim inary step, the paper exam ines thc stationari ty property of the indi v idual se ries using the 

1m et. al ( IPS) test at leve l and first difference. The resu lts summarized in table 4-\ below show 

that all the seri es are stati onary in first difference allowing lor a timc trend or all the se ri es arc 

generated by an I( \ ) process when the individual country data arc poo led toge ther \01' both oil­

importing and oil-cxporting categori es. 
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T"ble ,/.1: IPS Panel Unit Root 'I cst Results: l::v iews-5 output 

/'o/'lel- A: Oil-exporting countries 

At leve l 

Variab les Witho ut trend With trend 

BB -0.469(0.319) -0.729(0.232) 

CA B -2. 124(0.0 16) - 1.60 I (0.054) 

IR -0 .436(0.33 I) 1.44 1 (0 .925) 

EX R -1.150(0. 125) 1.524 (0.936) 

Y 2.265(0.988) 23 82(0.991 ) 

G 0.561 (0.712) 1.096(0.863) 

-
C 0.584 (0.720) -0.1 19(0.452) 

First DilTcrcncc 

t>B B -3.908(0.000) -9.166(0.000) 

t>CAB -8.451 (0.000) -7.303 (0.000) 

t>1R -5787(0.000) -8.453(0 .000) 

t>EXR -7.886(0.000) -6.558(0.000) 

t>Y -1 .406(0.074) -2 287(00 I 0) 

t>G -2.152(0.015) -4.920(0.000 

t>C -3.525 (0.000) -3. 194(0.000) 
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POIle/. B: Oil - Importing countries 

Level 

Variables Without trencl With trend 

1313 -3.003(00 13) -1.404(0.080) 

CAB -1.830(0.133) 0.509(0.694) 

IR -0.839(0 .200) 1.4 78(0.930) 

EX R -2.0 I 1(0.022) -0.137(0.445) 

Y 11.090(0.998) 4.750(0.998) 

G 12.088( 1.000) 6.600( 1.000) 

--. 
C 8803( 1.000) 3209(099R) 

---
foir st D i fference 

L'lB B -14.386(0.000) -8990(0000) 

L'lCA B -7 .~21(0.000) -I 1.178(0.000) 

L'l IR -8.036(0.000) -6.587(0.000) 
-~- .. \ 

L'lEX R -I 1.554(0.000) -I 1.534(0.000) 

L'lY 1.156(0.876) -4.787(0 .000) 

L'lG 0.866(0.807; -5.073(0.000 

L'lC -0 .834(0 199) -4.628(0.000) 

Noles : -The purcmhcsizeu va lues iln: tIll: probabilil) of rejecting the null of unit nHll \\hirh ;ll"( (llIllPUll'd 

assuming nsymptotic normality 

-The est imates of the standanJil.l:u I-bar stat istics arc based on th~ 110rrn;111\01-' slatis li l:s. 

- Selection of lag length is based (I" iVl()di licd Akaikc Information criterion (MAle). 
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4.2 Panel Co-integration Tes t 

On determination of the presence of unit roots (non-stationarity) in th e variables. the stlld y 

proceeds to the panel co-integration test s. The purpose oCthe co- in tegrat ion tcst is to deterllline 

whether a group of non-stati onary se ri es is co- integrated or not. Th~ p r(: SL'rH':C' o f a co-

integrating relation forms the basis for a VEC speci fi cati on. From the Co-integration test result 

presented in Table 4-2 be low, the null hypotheses of no-cointegration is rejected by the tlVO 

ADF stati stics prov ided by Ped ron i ( 1997, 1999) for both oil-importing and oil -e.sporting 

categor ies. 

Table 4.2: Panel Co-integ rat ion Test Result (Pedron i): EvielVs-6 output 

Panel-A: The VAR modcl variab les 

Dependent variable: Current account balance (Ci\ B) 

-
Wit hin-dilllension Stat istics 

Oil -Exporting Oi 1- 1111 port illg 

Panel ADF statistic -1.771 -2.216 

Be t\lle e n-d i Ille ns io n 

Group ADF-stati stic -3.661 -4.80 I 

Panel-B: Thc reduced -form consumption functi on va riables 

Dependent va ri able: Per cap ita pr iva te consumption (C) 

Wit hin-dillle nsion Stat istics 

Oi I-exporti ng Oi I- i mporting 

---
Panel ADF statistic -1.694 -203 1 

Be () tie e n-dil J Ie ns 10 n 

Group ADF statistic -2.815 -3.G53 
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NOft1 : - The number or lag truncations used in thl.; calcu lation or all Pcdroni statist ics is 3. 

The 5% critical value is - J .645. Sinct: the residu'll based test is a ont: tailed test a value k s:-. th 'lIl - 1.()·15( .... -

1.645) leads to the rejection or the nu ll or no coin tcgration. 

Rejecting the null hypothesis 0 1' no-co integration between the I( I ) series ill the pal1el imp lies 

that the var iables do not drift apart in the long-run steady state relationship . Despite the 

disparit ies in the indi v idual countries, the study round that CAB,I3B,IR,and EXR ill the VA R 

sett ing, and CA B, BB ,IR, C,Y, and G in the VEC setting o l'the consum ption l'ul1etiol1 are co ­

integrated in the multi-country setting. 

4,3 Panel VAR Granger Ca usa lity Results 

Th e ev idence o f co integration between variables, however necessary. does no t vl' ril~\' ,Ill 

important issue regardin g Gran ger-causati on. The causal direct ion between the budget delic it 

and current account defic it is one o f the main focuses of this stud y. 

A n important factor in causa lity tes ti ng is th e determinati on of the op timal lag-le ngth 011 th~ 

variables. T hi s is because the acceptance or rejection of the null hypothes is is sensitive to the 

lag length se lected for the vari ab les under considerat ion. This study relied lip on Akaikc's 

In form ation cri te ri on (A IC) to find the opt :mal lag length as presented in TabJc 4-3 be low. 

Tab le 4.3 : VAR Lag Order Se lecti on Criteri on (Ev iews-S output) 

Lag LR A IC 

Oi l-exp Oi l-imp O il -exp Oi l- imp 

I 523.878 1184.44 27.624 2 9.8~ 
I 

2 68.008 63.35 27.294 24.22 

3 48.087' 26.27 27. 12 1 ' 24 .06 

4 54.196 26 .. 77 27.433 24.1 0 

5 60.0 16 49.0 I' 28. 192 23.99* 

6 81.464 15.87 28.403 24.05 
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Note: .• . in d i ca:e~ lag order :->dectcd by thl.; criter ia 

Al e Akaikl.; Information Criteria 

LR: Sequential modified U~ tl:Sl stalistil: (at 5% levd) 

The LM test for third and fifth order se rial au tocorrela tion could not reject the null of no 

autocorrelati on at 5% leve l wi th a Chi-squared stati stic of 24. 1 06 (0.087) and 23 .8~(O.Ol)) for 

oil exporting and oil-importing categori es respectively. Further more, White's hetroschedaticity 

test of the null of no-hetroschedasticity at the stated lag ord er has a Chi -squared stati sti c of 

87 .52 (0.102) for oil - importing countri es and 82.68 (0 . 182) for oil -exporting countries. 

G iven the result that all the series under investi gation arc co-integrated, equations (36-38) arc 

estimated using panel VA R estimati on technique. T he main interest of the wbole exerc ise is to 

establ ish the causa l linkages among the four variables (CAB. 1313. IR and EX R). The emp irica l 

resu lts of Granger cau sa lity tests for the two groups 01' countri es arc presented in Tablc-~ 

below. 

Table 4:-1. rancl VA R Granger Causality Results (Eviews-5 output ) 

Pane/- A : Oil- Ex portin g Co untries 

I1CAB I1BB I1 IR I1 EXR , 

Dependent Wald (x1 stati st ics) 

Variable 

I 
CA B - 1. 530(0.675) 0.553(0.907) O J28(O.95 ~ ) 

BB 0.862(0.834) - 15. 809(0.00 1)' 2036(0.564) 

-
IR 1.01 3(0.798) 6.065(0. I (7 ) - 90 12(tlO2lJ )" 

EX R 0.568(0 .903) 25.357(0.000)' 5.81 1(0.1 2 1) -
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Panel: B. O il-Impo rting Countries 

CA B - 4884(0.298) 5.066(0.280) 9.629(0.U41 )** 

BB 16.786(0.002)' - 2.116(0 .7 14) 11.461 (0.021)** 

IR 3.658(0.454) 6.160(0.187) - 9.237(0.055)*' * 

EXR 0.869(0.928) 17. 307(.001)* 5.392(0.249) -
--

Notes: '*', ,* *, & ,***, indicates signilicant a1 1%,5% & 10% level of sign ificance respecti vely. 

-Parenthesized values art: the probability or rejection or Granger-non-causality. 

-Estimations are based on the pooled data for 1980-2007 of 10 non-fuel and5 rue! SSi\ countries \\-iLIl lags 

or Ii ve and three or Ii rSI el i ITcrcncctl c.'\planatory vari:l bles rcspc(;ti vel y. 

The empirica l result s port rayed in table 4-4 above suggcst that the null hypothesis that budget 

de fi cit does not Granger-cause cu rrent account de fi cit can not be rejected at the 5 percent 

signifi cance level fo r both catego ri cs or countri cs. On th e othe r hand. th e nLl11 hypothesi s that 

current account defic it does not Granger-cause budget deficit is eas il y rejccted at I percent 

sign ificance leve l for oil-im port ing countri es, bu t can not be rejected at 5 or 10 pe rcent 

sign ificance leve l Fo r oil-exporting countries . Th is result suggcsts that the absence 01' all)' 

Granger causa li ty fo r oil -exporting countries is in acco rdance with the Ricardian Equivalcllce 

Hypothes is. On the other hand , a unidirecti ollal causa l linkage that runs rrom cu rrent account 

deficit to budge deficit (What is te rm ed by Summers (1988) as Cllrrent (lCCOllnt IOrgetillg ) has 

been observed in oil-im porting countries . As argucd by researches such as Zubaidi etal (2003. 

2005), thi s outcome occurs when the dctcrioration in current account Icads to a slower pace o r 

growth and hence an increase in the budget deficit. This result con fi rm s the swted hypot hesis 

that for hea vily indebted countri es (a lmost all sampled oil-importing countrics in this case) . a 

uni-directional causal ity running from cu rrent account to budget deficit is expected . This is 

mainly because large capital in lnJWS due to debt accumulati on and grants would cause the 
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domestic currency to ap preciate that encourage imports and di scourages export s leading to 

deteri orati on in th e current account balance. f urthermore. as a result of the 1'1':('('111 hikc ill oil 

prices, th e share of Illel imports in the mcrchandi se imports o f oil importing African Cllun tries 

rose signifi cant ly lead ing to notab le increases in the cu rrent account defi cits and tel"ln s-o l~trade 

losses. Thi s deterioration will eventuall y lead to the worsening of li scal balance. 

It is ev ident li'om tablc 4-4 (panel. 8) and Annex-] that thc causa l linkage that runs from 

current account to budget deficits for oil -importing countries operates mainly Ihrough the 

exchange rate as depicted in figure 4. I bclow. 

IlD 

CAD 
.T 

EXR -

A­

IR 

Note.I·: H ind ica tes bi-di rectional causa l it) . 
- } indicates L1ni-directiona l causalit y. 
····indicatcs weak lilli-directional causality . 

Fig 4.1. Direction oJcawwf relm;ul/ship SlIlI/lI/ori:edjrolll rab /e. -I (!'(lIIe/-B) ({lid .-IlIlIex-J 

Although seve ral advantagcs 01' Ihc pancl based procedurcs exis l espee i"ll y in inc reasi ng 

power abil ity frol11 the sing le equation counter parts and exp loi ting the cross-sectiolwl 

variabil ity among th e sampled cou ntric s, thc pool ability had to be interpreted with ca ut ion. In 

thi s study, thi s caution has been incorporatcd by estimating the relationshi p between the two 

defi cits using country speci fi c setti ngs. This result (attach cd as An nexA and 5) suggested that 

six ou t of ten oi l-import ing cou ntri es and fou r out of fi vc oil-cxporting cou ntr ies support Ihe 

findin gs from the pooled data at 5% level of signilicancc 
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4.4 Reduced form C onsumption function Estimation Results 

To see the va lidity or the restrictions imposed by the pure Keynesian viell and the pure 

Equivalence view, equation (39) or Chapter-3 was est imated using a V[C specilicat ion 

estimation technique. 

Table4.5: Co inlcgrati on vector and restri cti ons on th e long- run coc rti c icnt s (Eviews-:, output ) 

Dependent variab le: Per capita private consumption(C) 

Pallel A: Oil importing countries 

y 1313 G CA13 IR Restrict io n LR test 

. - -

Basic 0.68 -0 .25 -0 .009 -1.72 -0 .059 

regression (18.75) (-0 .5) (0.02) ( 1 99) (- I .0 ) 

Keynesian 0.37 -0. 37 -OA6 -1 .84 - I .26 flfl =Y x~= .l 2 777 

rest ri cti on I'rob.=O.OOO 

Equivalence 0.25 0 -0.06 -0.59 -0.24 1313=0 X2= 14.63 
i 

restriction I'rob.=O.OOO 

~ 
Pancl-ll; Oil -e xporting co untries 

.- ---
y 1313 G CA B IR Restri cti on LR test 

Basic 0.01 -1.06 -002 138 -1.22 

regress ion (0 .37) (-3.0) ( -0 .9) ( 1.24 ) (5.29) 

Keynesian 003 -003 -0.05 1.62 -0.03 [l13 - Y X'= 10 I ~ 

restriction Prob.=0.312 

-
Equivalence 0.06 0 -0 09 1. 59 -0 . I 7 813- 0 ;c=5. 27 5 

restriction Prllb. =0 .02 

Notes : Values 111 parentheSIS arc l - statistics 
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The results in table 4.5 suggest that we can reject the null-h ypothesis for both restricti ons at 

1% leve l of signifi cance for Oi l-Im porting countr ies. This linding is in line with the previous 

VAR Granger causality test results for the same group of countries. But with regard to Oil-

export ing countries, we cannot reject the Keynes ian restr icti ons. As documented in IMF 's 

Africa Focus Bu lletin (2008), for most oil-producing African countri es, th ere is a rapid 

increase in government and private consumption fueled by rising oil rcvcnues. Thi s rise in 

consumption wou ld lead to a ri se in aggregate demand (domest ic absorption) for those 

countries. This ri se in demand inturn wou ld lead to a ri se in imports that causes a worseni ng of 

cu rrent accollnt balances. This line of argument is in line with the above restriction tes t result 

fo r oi l-exporting Afri can countries. In thi s case causa lity runs from budget dclicit to Cllrrent 

accollnt deficits. 
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CHAPTER FIVE 

5. Conclusions and Recommendation 

5.1 Conclusion 

This paper empiricall y tested the "twin defic its" hypothes is for Sub·Saharan Afri ca countries 

using panel VAR Grange r causa li ty tests and a red uced-form consumption runction. The 

fol low ing conclusions can be derived from the empirica l ev idence. 

First. budget deficit, interest rate, exchange rate and current acco unt are found to be co­

integrated, suggesting that there ni<ts an underlying equilibr ium re lati onship linking all these 

macro-econom ic var iables together. 

Second, in oil-import ing Sub-Saharan Africa cou ntries, a causal linkage tha t runs I'rolll currcnt 

acco unt deficit to budget deficit has been found. Th is resu lt is consistent with the hypothesizcd 

argument that for heavily indebted poor Sub-Saharan Africa countrics an inllow or foreig n 

cap ital and a continuing rise in oil prices would cause current accou nt defi cits wh ich in turn 

leads to budget defi cits. This is because foreign debt which means an inflow of roreign capi tal 

causes the domestic currency to appreciate that di scourages expo rt and encourages import. 

Th is phenomena, coupled with ri sing oil pr ices leads to a current accoun t delicit l'or oil­

importing countri es. 

Third, fo r oil-export ing Sub-Saharan Africa countr ies, the data show no evidence or causa lity 

between the two defic its which is in accordance with the Ricardian Equivalence Hypothesis. 

Fourth, as depicted in fig ure 4.1, fo r oil -i mporting countr ies, exchange rate plays key role in 

bridging the two deficits. As shown frol11 the fi gure, exchange rate does arfect both deficits. 
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This may be because high commod ity dependence that exposes African economics to terms-of-

trade nuctuations and hea vil y indebtedness has a signilicant im pact on the exchange rales in 

most Sub-Saharan Afr ica count ries. For example, a study by an IMF group on Afr ican 

economic performance and its prospects for 2007 shows that in 2006, about 35 Afri can 

currencies app reciated against the US dollar. 

Fifth , the reduced form consumption func tion estimation result shows that for oil importing 

countri es, we can reject both the pure eq ui va lence restri ction (that the gove rnment's financing 

decision docs not affect pri vate consu mption) and the pure Keynesian restriction (tha t an 

increase/decrease in budget defic it by a certain val ue wou ld cause per cap ital GOP to 

increase/decrease by the same amount) at I % leve l of significance. This rcsult strengthens Ihc 

findin gs from Granger causal ity ' . . 01 lhat causa l ill' runs from current account dell cit to budget 

deficit for the same group of countri es. With regard to oil -cxporting countri es, th e estimation 

result of the consumption functi on shows that while we can reject the equivalence restricti on at 

5% leve l of signifi cance, we can not reject the Keynes ian restriction at any relevant leve l of 

signifi cance. Thus, for these grou ps of countries the ev idence on the "twin deli cits" phenomena 

is found to be inconclusive . This may be ma inl y due to greater heterogeneity in sampled oil-

exporting countries. For example, oi l-explorat ion and export is a recen t phenomenon lor Chad 

and Cotd'l vori e.Moreover, the economy o f Nigeria cl uring the past l"cw yca rs was in a 

recess ion owing to success ive cut s in Organization o f Petroleum Exportin g Coulltries(O I)EC) 

quotas. Notwithstanding, for these group of countries, the empiri ca l resul t point to a some what 

inconclusive outcome that deservF, fllrther resea rch. 
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5.2 Po licy Recommendations 

The empirica l model incorporates many of the arguments in the literatu re Go nccf'Ili ng the 

sources of movements of the two defi cits. Despite some what inconcl usive finding fa r oil­

exporting countri es, the results obtained from the data of oil -importing countries arc appeal in g. 

Thi s is because being highly commod ity dependent and heavy external debt burden. most Sub­

Saharan Africa countries run a current account deficit. Moreover, pressure from oil price 

threatens pr ice stabil ity and large de fi cits for oil -im port ing Sub-Saharan Afri ca countries. 

A Ithough A fr ican countri es do have d i (,ferent econom ic experience and cnvironmelll wh ich 

may renect that economic policies wou ld be country-spec ific and their success lkp"nds on the 

effectiveness of the inst itut ions, the fo ll owing general po li cy areas are rccommcnded. 

The stati sti cal ana lys is particul ar ly for oil-importing countries suggests that managing the 

current account defi cit offers a scope fo r improvement in the budget de li cits. Thi s may be done 

by adopt ing such poli cies as export promotion and acce lerating the ex tern al secto r through 

diversi ficati on. 

Adopting a prudent monetary and fi sca l po li cy instruments to manage both fi scal and curre nt 

accou nt im balances wo uld acce lerate economic growt h and thi s helps to reduce the debt 

burden so that the economy can eas i Iy grow itse lf out of th e debt problem. 

For most Sub-Saharan Afr ica countri es, as long as they can finance their de li c its through aid 

and debt accumulation, they face no immcdiate cr is is. However, thi s a ll ows th ese economies to 

continue wi th the status quo rather than address ing the structural causes o f the defici ts such as 

intern al connicts, poor governance, rising oil prices and export suppl y constraint s. Therefore, 
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African leaders and poli cy makers should focus on rem ov in g such impedimeI1ls, which would 

prov ide a boost to long-term growt h and deve lopment prospects. 

O il-importin g African countri es ':CLel to reduce th e ir dependence on o il by makin g usc of 

alternative sources of energy sll ch as hyd ropower and adopt in g strategies to rat iona lize the use 

of oil as well as im proving the efficiency of the ir energy systems. 

O il-export ing African countri es need to have o il stabil ization funds to reduce cycl ica lity of 

expend itu res. In other words, effic ient management o f oil reve nues for economi c 

diversification is essentia l for these economies to red uce thei r vuln erab ility to oil pricc shocks 

and achi eve sustai nable growth. 
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ANNEXES 

Annex 1 - List of sampled countries and variat ion in key economic variab les . 

a. Li st of sampled co untries 

Fuel NOli Fuel 

Cameroon Burkina Faso 

Chad Burund i 

Congo Republic of Ethiopia 

Cote d'ivoire Kenya 

Nigeri a Lesotho 

Madagascar 

Mauritius 

Sierra Leone 

Swaziland 

Uganda 
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b. variat ion in key eco no mi c variables. 

Low deficit countri es High deficit cOllntries 
Variab le 

(CAD/GDP2>-5%) (CA D/GDP<-5%) 

Exports of goods & services/GDP (%) 33.26 29.47 

Imports goods & services/GDP (%) 38.64 44.09 

Trade balance/GDP (%) - 1.3 I -8.34 

Net current transfers/GDP (%) 6. 18 5.86 

Net factor income/GDP (%) -0. 14 -3.24 

Gross cap ital formation/GDP (%) 19.41 2 1.26 

Gross domestic savings/GD P (%) 33 .23 7.73 

Savings gap/GDP (%) -6. 17 -13.53 

Rem ittances (Current US$ million) 62.1 42.3 

FD I/GDP (%) 1.36 2.37 

Aid/GNI (%) 8.66 14.72 

External debt/export of goods & Services (%) 307.56 493.58 

External debt/GN I (%) 69.84 110.12 

Debt service/export of goods & services (%) 15.04 18.67 

Short te rm debt/total debt (%) 10.3 0 10.49 

Fiscal ba lance -1.30 -4.1 3 

GDP growth rate (%) 3.54 3. 19 

Source: ECA, 2007 
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Annex 2 - Graphical illustrat ion of the Mundell-Fleming model 

i' .+ 

• • • 

• • • 
,88' 

LM ·····r .. ·· ··· .. ····· ... ... ~; ............... . 
.. ....... . .......... ~ .. 

i* = i 
• •••••••••• I SBo 

lSi 

yO 

Where i = domestic interest rate 

i* = world interest rate 

Y = domestic income 

ISO 

IS = goods market equi librium 

LM = money market equ ilibrium 

y' 

BBo 
= BOP equi librium under perfect capita l mobility 

BB ' = BOP eq uili brium under limited capital mobility 
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Annex - 3 : Pair wise Granger Causali ty Tests (Oil impOlting countries) 

Null Hypothesis F -statistics Probability 

BB does not Granger Cause CAB 0.682 0.637 

CAB does not Granger Cause BB 2.416 0.037** 

IR does not Granger Cause CAB 1.072 0.376 

CAB does not Granger Cause IR 0.862 0.507 

EXR does not Granger Cause CA B 2.6 15 0.03 1** 

CAB does not Granger Cause EXR 0.476 0.793 

IR does not Granger Cause BB 0.586 0.710 

BB does not Granger Cause IR 1. 887 0.097*** 

EXR does not Granger Cause BB 2.241 0.051*** 

BB does not Granger Cause EXR 2.298 0.046** 

EXR does not Granger Cause IR 2.00 1 0.079*** 

IR does not Granger Cause EXR 1.354 0.242 

Pair wise Granger Causality Test (Oil Exporting Countries) 

Null Hypothesis F-stati stics Probabilit y 

I3I3 does not G ranger Cause CAB 0.522 0.667 

CAB does not Granger Cause BB 0.646 0.586 

IR does not Granger Cause CAB 0.178 0.910 

CAB does not Granger Cause IR 0.449 0.717 

EXR does not Granger Cause CAB 0.085 0.967 

CAB does not Granger Cause EXR 0.430 0.73 1 

IR does not Granger Cause BB 5.698 0.001 * 

BB does not Granger Cause IR 2.555 0.058*** 

EXR does not Granger Cause B B 0.457 0.712 

BB does not Granger Cause EX R 7.859 0.000* 

EXR does not Granger Cause IR 3.385 0.020** , -' . 

IR does not Granger Cause EXR 0.967 0.410 

-Nole: ' *',' * *', and . * * *, shows rejectIOn of the null hypothesIs at 1%, )% and 10% leve l of 

s ign ificance. 
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Annex - 4: Pair wise Granger Causality Tests for Indi vidual Countri es (Oi l Importin g) 

Countries Nu ll Hypothesis X2 Statistics Probability conc lusion 

Burkina Faso BB does not Granger Cause CAB 93. 183 0.000 Reject Ho 

(k=5 ,d= I) CAB does not Granger Cause BB 4.548 0.476 Acce pt Ho 

Burundi BB does not Granger Cause CAB 19.185 0.001 Reject Ho 

(k=5,d= I) CAB does not Granger Cause BB 14.655 0.011 Reject Ho 

Ethiopia BB does not Granger Cause CAB 5.787 0.327 Accept Ho 

(k=5,d= I) CAB does not Grange r Cause BB I 1.371 0.044 Reject Ho 

Kenya BB does not Granger Cali se CA B 2.691 0.747 Accept Ho 

(k=5,d=l) CAB does not Granger Cause BB 1178 .893 0.000 Reject Ho 

Lesotho BB does not Granger Cause CAB I I. 998 0.034 Reject Ho 

(k=5,d= l) CAB does not Granger Cause BB 0.572 0.989 Accept Ho 

Madagascar BB does not Granger Cause CAB 2.880 0. 7 18 Accept 1-10 

(k=5,d= l) CA B does not Grange r Cause BB 40.071 0.000 Reject Ho 

Mauritius BB does not Granger Cause CAB 24.914 0.0001 Reject Ho 

(k=5,d=l) CAB does not Grange r Cause BB 3.835 0.573 Accept 1-10 

Sierra Leon BB does not Granger Ca use CA B 8.674 0. 122 Accept Ho 

(k=5,d=l) CAB does not Granger Cause BB 3.304 0.050 Reject Ho 

Swaziland BB does not Granger Ca li se CAB 23488 0.060 Reject Ho 

(k=5,d= l) CAB does not Granger Cali se BB I 16.450 0.000 Reject Ho 

Uganda BB does not Granger Cause CAB 2.074 0.838 Accept 1-1 0 

(k=5,d= I) CAB does not Granger Cause BB 20.030 0.001 Reject 1-10 
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Annex - 5: Pa ir wise Granger Causality Tests for Indi v idual Countries (O il Ex porting) 

Countries Null Hypothesis 

Cameroon BB does not Granger Cause CAB 

(k=3,d= I) CAB does not Granger Cause BB 

Chad BB does not Granger Cause CAB 

(k=3,d=l) CAB does not Granger Cause BB 

Congo Repub lic BB does not Granger Cause CAB 

of CAB does not Granger Cause BB 

(k=3,d= I) 

Nigeria BB does not Granger ~ause CA B 

(k=3,d= I) CAB does not Granger Cause BB 

Coted'ivorie BB does not Granger Cause CA B 

(k=3 ,d= l ) CAB does not Granger Cause BB 

Note: k=optimum lag length 
d=max imum order of integration. 

X2 'S tati sti cs Probability 

0.264 0.876 

0.460 0.794 

0.120 0.941 

5. 180 0.081 

5.032 0.099 

2.563 0.277 

1.969 0.373 

5.1 16 0.077 

6.03 0.049 

3.882 0.143 
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conclus ion 

Acce pt Ho 

Accept Ho 

Accept Ho 

Reject Ho 

Reject Ho 

Accept Ho 

Accept Ho 

Reject Ho 

Reject Ho 

Accept Ho 
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