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Abstract 

This paper empiricaliv tests the reserve flow equation of the monetary approach to the 

balance of payments in the case of Ethiopia during the period J967/68 to J999/00 with 

quarterlv dis-aggregated data. It examines whether disequilibrium in the money market 

played a role in determining balance of payments deficits. The study employed the Johansen 

Maximum likelihood vector error correction modeling technique. Reserve or balance of 

payments is assumed to depend on domestic credit, domestic price, real income, interest rate, 

money multiplier, and exchange rate variables. Both the vector autoregressive and the vector 

error correction mechanisms are estimated to determ.ine the long ru.n and short ru.n 

relationships of the variables. The empirical result suggests that money played a significant 

role in expLaining baLan.ce of payments. The key proposition of the model, which is a one-to -

one offsetting relationship between reserves and domestic credit is not observed. Instead the 

resuLt suggests that a one percent increase in credit implies a 1.3 percent decline in reserves. 

The poLicy implications is that given the assumptibns of the modeL, balance of payments deficit 

can be improved through appropriate Inonetary and fiscaL policies together with 

complementwy and reinforcing poLices that remove suppLy side rigidities in the Ethiopian 

economy. 

Vl 



CHAPTER ONE 

lNTRODUCTION 

1.1 General Background 

Inspection of the balance of payments statements of Ethiopia for the last three or four decades 

indicate that with the exception of very few yea rs the current account balance has been in 

defi cits. This chronic imb81ancp in the current account is stemmeci from the country's low 

economic performance. There are a wide range of factors that are discussed among policy 

makers, which are believed to ha ve contributed fo r such low economic performance and their 

consequent effects on the balance of payments . These tactors include deterioration in the 

terms of trade, shortfall in the vo lume or export trade, persistent low cornmodity prices in the 

world market, sharp rise in the interest rate and acceleration in the inflation rate in 

industrialized countries, the oil shock, external debt burden, limited number of exportable 

items which are predominantly agri cultural products, vulnerab ility of the economy to recurrent 

drought and civil conflicts Thes" problems can also be categorized as internal and external 

factors. 

This external imbalance indicates that the countlY is in a serious macroeconomic problem. 

Governments in hi stori ca l perspectives have beel1 pursuing various policy measures in order to 

tackle this problem. Adopting exchange control regulatio ns of administering and allocating of 



foreign exchange, ' Franco valuta ' import scheme, relying on inflow of foreign capital, import 

substitution and export promotion as well as similar other measures. 

Apart from these measures, however, policy makers argue that this external imbalance is 

caused by internal imbalance, which in turn is caused by persistent budget deficit, and under 

competitiveness of the economy due to the overvaluation of the Birr which is the result of 

persistent !iscal deficit and domest ic cred it creation. This implies that inappropriate fiscal , 

monetary and exchange rate policies have contributed to the problem. For instance, in the 

realm of monetary policy, fixing interest rate far below foreign interest rate may cause capital 

out fl ow. 

As of October 1992 the T'ansitional Government of Ethiopia adopted the Structural 

Adjustments Program (SAP) The key objectives of which were to restore macroeconomic 

stability and bring a foundation for sustained growth and development. The elements of the 

SAP were fiscal and monetary policy reforms and implementing structural changes in the 

macro economy. 

1.2 Statement of the Problem 

Like most develop ing countries Ethiopia has been in severe macroeconomic imbalance that 

can be indicated by widen ing budget deficits, large misalignments in the exchange rates (ie in 

the parallel and official rates), persistent external imbalance and the like. Ethiopia has been 

experiencing balance of payments disequ il ibrium for over three or more decades. According to 

the monetary model , this balance of payments problem is assumed to have posed a serious 

1 



macroeconomi c disequ ilib rium and low economic performance. Despite the different policy 

measures pursued under the different socio-economic and political regimes, the current 

account remains to be imbalance with wide swings from equilib rium position. 

Many studies ha ve indicated that a ra nge of both internal and external factors are bel ieved to 

ha ve contributed to thi s prob lem The externa l factors include deterioration of the long run 

terms of trade, sharp increase :n interest rate and accelerated inflation in developed countries, 

the oi l shocks, and external deb t burdel1.. Excess domest ic cred it creation that is caused by 

fiscal imbalance (monetiazation or the defic it) inappropriate polic ies, vulnerabi li ty of the 

country to recurrent drought, civil conflicts and others are some of the most important internal 

factors mentioned in varioLis stud ies. 

According to monetarists, external imbalance or payments of di s-equilibrium is a monetary 

phenomenon. Their argument is di s-equilibrium in the money market is reflected in the 

balance of payments position The monetary ap proach to the balance of payments model 

postulates that the external imbala nce is essent ially a monetary and not a real phenomenon 

(Johnson, 1976). Converse ly, it is argued that due to the underdevelopment of the financial 

sector and exisrence of rigidities in the economy this model may not ·app ly to developing 

countries ( see Khan and Montiel , 199 1) 

Accordingly, both the academia and International Monetary Fund (the pioneer of the model) 

believe that the severe balance of payments problem is manifestation of expansionary 

monetary and tiscal policies They argue that if equilibrium in the money market is 

] 



maintained vi a tight monetary and fiscal policies the ba lance of payments can be improved 

and the des ired growth can be achieved [IMF, 1997]. Moneta ry po li cy stance is therefore an 

integral part of the model i" contro lling excessive credit , creation specially lending to 

government [In view of thi s Ethiopia has been im plementing SAP supported by the IMF and 

WB as of October 1992] 

Finding the real causes of th is sust ained balance of payments defi cit require s both theoretical 

and empirical in vestigat ions . Whether monetary facto rs are important in exp laining balance of 

payments di sequi lib rium is therefo re an empiri cal issue. There are very few stud ies in this 

area for Ethiopia, whi ch are descriptive and fa il ed to run empirical econometric analysis. 

[Elias, 1993, Tekleb irhan , 1992] Ri gorous studies that prove or di sprove the monetarist 

thesis in the case of Ethiopia which locuses on the behavior of changes in domestic credit and 

net foreign assets of the bank ing system are scanty or non ex istent. Few studi es on the money 

demand fu nction for Ethiop ia have conli rmed stab ili ty of the money demand function as well 

as studies on the determinants of money supply suggest the sig niticance of the traditional 

approach of mo ney supply, (Ergete, 1998, Martha, 1999, Alemayehu, 1995) However these 

studies ton did not go into addressing bala nce of payments issues directly Hence there exists 

a wide research gap in this area . It is therefore believed that studyi ng the val idity of the 

monetary model of BOP is a t imely issue. 

This paper tri es to estab li sh the relevance of the mo netary approach to the balance of 

payments in the case of e thiopia The swdy will main ly be concerned with testing the 

signi li cance of certain va riables such as domestic credit creation, the money multiplier, 



interest rates, the price level , exchange rate, net fo reign assets and real income in exp laining 

balance of payments within the monetary approach to the balance of payments. The effect of 

d isequili brium in the money market on the balance of payments w ill be examined. Moreover 

g iven the time ser ies characteristics of the variab·les included in the reserve flo w equation, co­

integration of the variab les will be tested using the Johansson procedure with the view of 

suggesting a framework to the formulation of E thi op ia" s ba lance of payments situation. 

1.3 Objectives of the Study 

The main objective of this study is to test whether the monetary approach to the balance of 

payme nts is applicable to Ethiopia . To test the hypothesis that any disequ ilibrium in the 

ba lance of payments is a retlection of disequilibrium in the money markets. (Haliwood and 

Macdonald, 2000) In accordance with the statenient ufthe problem presented in the foregoing 

section, this paper aims to apply the monetarist model of the monetary approach to the balance 

of payments to Eth iopia's experience. In other words the paper aims at testing the validity or 

relevance of the hypothesis that g iven the assu mptions of the model in a fi xed exchange rate 

reg ime, changes in the dem"dd ,ur :noney relative to its supp ly would imply opposite and 

equal chacges in international reserves usi ng mu ltivariate co-integration and error· correction 

modeling. The study will estimate the reserve flow equation and based on the results obtained 

from the estimation, policy implications will be drawn. Moreover the Granger causality tests 

are examined to veri fy if causation is unidirectional and fro m domestic cred it to reserves that 

indi cate w hether the monetary model is appropriately expla in ba lance of payments in the case 

of Ethiopia. 



1.4 Significance of this Study 

Persistent imbalance in the external secto r indicates that an economy is in a senous 

macroeco nomic problem. This in turn affects a nation ' s cred it worthiness and hinders 

different tc, rms of cap ital inflows such as toreig r) direct investment, grants and loans. Above 

all it is one of the main constraints to economic growth . Results of thi s study are presumed to 

inform po li cy makers in designing and implementing appropriate policy measures for the 

improvement of the balance of pay ments problems . For instance, whether contro l on domestic 

credit cou ld improve balance of payments. Thi s study will also contribute to the scanty 

literature on the monetari st model on Ethiopia and it is hoped that it may trigger future studies 

on this area in Ethiopia or elsewhere . 

Finally, given the nature orthe Ethiopian economy w hich is agriculture dominated with about 

50 percent of GDP generated fi'om the secto r, and in whic h harvest is not evenly distributed 

over the year (about 95% of harvest is between September and January), quarterly dis­

aggregating the data would increase the plausibility and validity of the resu lt to be obtained 

from the stud y. Despite the fact that the expected result from this study may be influenced by 

the quality and reliabili ty of the data, the model is known for its rich po li cy insight 

Moreover, some of the varia bles are prox ies like the Add is Ababa price index is taken for the 

national price index, interest rates ','er'e administratively controlled for a long time and so on, 

The policy impli cation s to be drawn Ii-olll [he empirical results are therefore highly essential. 
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1.5 Organization of the Study 

The rest of thi s paper is presented in the following order. Chapter Two will present a 

macroeconomic overview of the Ethiopian economy that also focuses on the review of policies 

and developments in the finan cial sector as well as the balance of payments situations. Chapter 

three is all about literature review, which includes alternative theories of BOP, theoretical 

fram ework and survey or' empiri cal studies of the monetary approach to BOP. Formulation of 

the monetary approach to BOP model, data sources and econometric procedures are treated in 

chapter four Chapter fi ve ,jcJls 'Nilh the estimation of the model and reporting the empirical 

resul ts . The paper tinall y provides concluding remarks and policy impl ications. 
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CHAPTER TWO 

MACROECONOMIC OVERVIEW OF THE ETHIOPIAN ECONOMY 

2.1 Overview of the Economy 

Measured by per capita GDP, I-Iuman Development Index (HDr), health status as well as 

macroeconomic indicators, Ethiopia is categorized as one of the poorest countries in the 

world . For example, Ethiopia is rank ed 169'10 in per capita income among 174 countries with 

$ 120 in 1998.' Similarly, it ranked 171 " in human development index frOlil 174 countries in 

19952 A recent Wo rl d Bank study has al so indicated that Ethiopia is one of the lowest in Sub-

Saharan Afhca in health status indica tors1 The leve l of poverty is also so intense that about 46 

per cent of the population li'.'p,: ll :,jer a dollar a day. Furthermore vuious studies suggest that 

the distol1 ion and poor perfo rmance of the economy is manifested in all the sectors of the 

economy. 

Agriculture is st ill the mainstay of the economy accounting for about 50 per cent of GDP, 85 

per cent of the labor force and 90 per cem or export ea rnings. The industrial sector on average 

contributes onl y 10 - 12 per cent of Gross Domestic Product The service sector grew 

moderately but with large variations in the performance of the sub-sectors. 

1 Wortd De,etopmell' Report 1995N9 
2 Human Development Index .1~l)5 
3 \'Vorld Ba nk. : Ethiopia Socwl ScclOr re\ IC\\. [l)\)X. 



However, economi c theory le.ll s ,hat the share of agri culture should decline as an economy 

progressivel y deepens its transformation whilst the share of service and industry must 

1I1crease. 

Growth and transformation of the economy is hindered by both internal and external factors. 

These include: low level of saving stemming 'frorn low level of income, high population 

growth rate4
, the economy's dependence on agriculture and frequent occurrence of drought 

and famine, sluggish export performance and deteriorating terms of trade, increasing interest 

rates and price hi ke in manuhlctured commodities in developed nations, rapid degradation and 

soil erosion, poor and inacielluare infrastructure and unmonetaised sector. Above all it is 

believed t':at in stitutional factors and inappropriate policies, especially in the Derg period have 

cont ri buted for the country to remain in a throes of underdevelopment. Economi c theory put 

greater emphasi s on the ro le of institutions and policies for economic growth and development 

(see Rodrik 2000). 

Structure of Ethiopia ' s economy is characteri zed by moderate inflation (pal1ly due to rigidities 

and non economic facto rs in the economy), about 85 percent of the population residing in rural 

areas, underdeveloped and ; ud,mel,tary fi nancial sector, overvalued exchange rate, and 

persistent ,: urrent account and balance of payments deficits . 

The performance of the economy can also be analyzed us ing macroeconomic indicators, 

Selected macroeconomic indicators of the economy for the period 1967/68 - 1999/00 are 

<\ High popuilllion growth rale is ,HI outcome of high rcnility and low morta lity rates. A world Bank study also 
IIldicmc that the average fcrtilll~ r;lIc for Ethiop1<l1l wOlllen is 7.7 children. 



presented in table 2. t below The last eiglll years in each regime namely the hnperial era, the 

centrally planning regime anti the Cl&rrem marke [ -ori~nted system as well as period averages 

are presemed for compari so ns. 

Table 2.1 
Se!ecred macroeconomic illdicmors between 1967/68 and 1999/00 

F;sc,1 Rd I:: <illl' ,. , Iml";on Debt 
Year liD!' 

(I IW per ! 
..:apltil • :'OPUI:l IW]i !k.II!Io.:! ' ''' ' as% o( R .. lto.: as~Do~· G~~~~ S etV\'IC 

g l O\\lh ~rO\\ th I 1!1\)\\ lh ral..: 
lj: ~~~~~;~ I 

GOP UDp· Rati~n!,~ 
1967/6. 'X 23 , "1.2 6.2 lO . n, 

~ 
.l n 'n I .. 3').4 -<IA 6. ; lOA n.a. 
<t, I.; 2 ! 

" 
·111 .' 7.2 • . 3 lOA n.a. 

1970171 ; n I.n I 2 , , I. 42.4 6.7 S .• 11.1 12.0 

1971 192 ·1 1 ", I . .l . <X " ·52 5. 12. 10.9 
19, 73 .5 I." : , 2 .' 17. 1 ) ') 5A 1.7 8. 
19, /7' 25 I 1l. 1 1 2.' . I ",n 10.4 4. 1 11.7 6.0 

175 1.4 n. 2 !.(, I .,1 44 .2 4.7 13.9 7.9 

:i ~ 
3. 1 I.' , .. 

. (, .. ·X . 1 ·X 1 53 .3 ·0.2 (, . .7 

. ') . I I '-" .1) I 1 46.7 1 •. 4 •• -; 
') (,. I " I 

4,)) 'L6 1.6 
)/8' ,.. I 1 "'. Il 1 1119 .3 ·').6 7.4 )8 
7/'1,: '. n , · 3.1 , .' 4')9 2.2 4 .3 

~ 
Il 

, '. '.') ·2" ' 50.3 9.6 .2 .2 
4.1 1.1 It, 50') ,2 ,. 1 t') 

99019 1 ; , " 5)') 209 12. 39. 1 69.9 . 

(von'.' 1.« .1.1 2.J ~ I. « (, '). 33,3 

992193 12.« , ., , 
" 5'; 1 " .. 

~ I 
I. ., ! .l ., 507 10.0 I 
54 2 I 12 49 7 1.2 II. 

1995196 1 10.0 .n .( 1111 51 5 13A 18.0 
1996/91 .L2 5n .l I ;0. o'! 18. 
1997/98 ·0' . ' 5 .ltl ·;n 45 .4 ")2 27.D 
1998/99 (, 4H 1 !.; 26.7 
19,)"'utl n.4 .. .It, ; 4 42.(, 1 D.'! ·7.0 
Ama., O. 2.7 D.S ·I n8 1 3.6 14. 

. 
Sourcl!: ll'1l1tl.\uy IIJ Et.·/J//(}III11.: lJeV l!lOpllll!11l Wilt (oo/lI!r/llWI/. IFS, NBE. (l1Il1 OWII comp"taiums 
* GDS stam/s/or (l'ross Domestic: .')(/villg 

71A 
63A 
612 
64. 

n' 
71.8 
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During the last eight years oflhe Imperial era. average real GDP growth rate was 3.4 percent. 

This shows [hat rhe economy had performed t~lirly well compared to l.0 per cent average 

growth rate recorded during the Derg reg!!l1e. rhe tigure for the current regi me is 3. 1 percent 

which indicales [hm the ~conC: J11~' is perrorm ing well as in the pre- Derg period. Real per 

1(1 

53 
58.9 
36.7 
34.; 
40.5 
19.2 
22.9 

Na 
37.9 



cap ita GDP growthS that takes into account the popu lation growth rate indicates a I A per cent 

growth in the Imperial period but a negati ve 1.3 per cent for the period between 1983/84 and 

1990/9 1. In the current regime however, the tigure shows a positive trend with 0.5 per cent 

average growth rate . The contribution of agri culture to the total GDP on average grew from 

41 .3 percent during the Imperial period to 5 1 0 percent between 1983/84 - 1990/91 that 

indicates slow down in transformation of the economy. The decline of this share to 47.8 

percent witnesses a slight improvement in the performance of the economy in the present 

market oriented regi me. 

Average inflation rate as measured by the Add is Ababa consumer price index between 

1967168 and 1974175 was 3.1 per cent per ann um . This low level of price is resulted from a 

moderately growing economic performance. The increase in money supply was partly backed 

by growth in real sector. Coupled wit h rigi di ties in the economy, the price level was turned 

out to be very low. In the centrally planning period however, the inflation rate was in upsurge 

due to ineffi ciencies and slow down in production, (especially the manufacturing sector) and 

required subsidies to these inefticient enterprises. The long-standing civil war has also 

contributed to the probl em. The combined effects of these resu lted in budgetary deficit that in 

turn led to prin ting of money or adoption of expa nsionary monetary pol icy. 

Despite these expansionary fiscal and monetary policies, the inflation rate did not go up due to 

protracted wages and direct price cOnl rols. Consequently, the average inflation rate between 

1974175 and 1991192 was only 9.8 percenr, bur Ihere were drastic up and downs with the 

5 Rea l per capita GOP is computed as Ihe difference of growth rat es in real GDP (lnd estimated population. 
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highest inflation rate recorded was 21 percent in 1991 /92 and the lowest negati ve 9.6 per cent 

recorded in j 986/87 . 

When the Ethiopian Revo lu tionary Democratic Front (EPRDF) took power in May j 99 1, the 

economy was In a devastati ng state and a worse economic condition. The Transitional 

Government therefore launched a new economic policy that averts the worst economic 

situation. As a result the Structural Adjustment Program (SAP) was lau nched in October 1992. 

Accordingly a seri es of reform measures and policy changes have been made. Marked 

devaluati()n of the Birr by 58 .6 percent in do llar terms, fi-eeing wage ceiling, deregulating 

prices of major commod ities, upward adjustment of the interest rates and rehabilitation of the 

war torn economy were the major policy changes adopted from the beginning of the reform. 

When the Structural Adjustment Program was launched, supported by the [MF and World 

Bank, it was feared that the pri ce lev~ 1 wOl, ld be pusned upwards to the tune of 24.2 percent 

(PFP p.3G). Nevertheless, clue 10 rigidities in the economy and removal of non-economic 

factors that contribute to high prices, the infl ation rate successively declined in the following 

years. 
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Fig. 2.1 Trends in growth of GDP and real per capita GDP 
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In j 995/96 however there was a pick up in the pri ce level and hence the inflation rate was 

pushed to 13.4 percent ma inly due 10 an overwhelming coffee boom ent iced by shoot-ups in 

price of coffee in rhe world marker. The price level was pushed up during this period due to 

the increase in money supply which in turn was enticed by increase in inflows. 

Both theoretical and empirical studies underscored the issue of price and conclude that 

Ethiop ia is hi sto ri cally a low inflalion country. [Yohannes 2000] 

Trends in annua l growth rales of real GDP and real per capita GDP for the last three decades 

is depicted in figure 2.1. 11 is ev ident ti'om the fi gure that drastic LIpS and downs are observed 

in real and per capita GDP si nce the 1984 drought. Thi s macroeconomic imbalance seems to 

be stabilized and get back in tl dck as il was in the pre 1974 period in recent years The period 

[1 



between ! 983/84 and 1991 /92 was characterized by a dismal economic scene as indicated by 

unprecedented movements in the growth rates of real GDP. Ethiop ia faced serious economic 

problems from mid 1970 ' s and the enti re 1980 ' s (Asmerom 1997) 

Gross domestic saving as a per cent of GDP has been steadil y growing over the years. The 

average growth rate for the last e;ght years of the Imperial , Derg and present regime 

respectively were 5.8,9.8 and 14 . 1 per cent . Despite such steady increases, however, it is still 

below the required level fo r sustainable economic growth. A study by Berhanu and Seid 

(1999) for example suggest that, Ethiopia req uires a 16 per cent saving rate to register a 10 

percent growth in GDP to catch up with the ave~age low-income countries level of economic 

development in 17 years. 

Currently, Ethiopia is in a severe external debt cri sis. (Ministry of Finance, 1999). The stock 

of external public debt was birr766.9 million at the eve of the 1974 revolution. It grew by 

seven fo lli over the 17 yea rs Dcrg period fi·om 8irr943. 1 mil lion in 1975176 to Birr6551A 

million in 199 1/92. The main litcrar that has contributed to such accumulated external debt is 

mentioned in many studies to be inflows fi'om eastern block in the fo rm of military equipment 

and armaments for the intensified civil war in the country. According to a recent report from 

the Mini stry of Fi nance, a significant portion of this accumulated debt denominated in Rubles 

was taken fi'om the former Soviet Unions ,md negotiation is underway in this regard. 

Ethiopia' s external debt grew from 8.8 billion US D in 1992 to 9.7 bi llion US dollar in June 

1998 . Of the total outstalllimg ba lance reported on June 30, 1998, 5.3 bill ion or about 55 

percent is .\11 arrears on principals and interest. In the fo llowing sections we shall briefly look 
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into the monemry and fiscal policies. exchange fate policy, fina ncial sector developments, and 

trends in balance uf paymeills 

2.2. Mone ra!"y and Fiscal DcvciopmclJ[ 

Monetary policy is [he exercise or C(;! JI(ra! banks or monetary authorities of controlling money 

supp ly as an instrument of ac!-devlng ~he objectives of full emp loy ment. price stabil ity, balance 

of payme::ts equilibrium and economic growth Fiscal policy on the other hand deals about 

govern mem revenue and expenditure. \",huse primary objective is reduci ng fisc~ 1 defici ts. 

MonetaIY and liscal policies are cUlllplillleJllar~ ' and reinforci ng and hence so metimes it is 

difficu lt to pur a watershed bClwecn rhem. The effectiveness of these polices depend on the 

degree to which rhe above objectives are fult"ilted. Table 2.2 presents average growth rates in 

selected macro variables. which may broadly indicate develo pments in monetary and fi scal 

policies during the period under study 

Ta bic 2.2 
A,'crage G rowTh Ratcs in MoneTary and Fisca l po licy indicators 

Nom;"al l Odidt as ! Broad Nom;nal I Official 
G DP 'Yo, of GDI) I mO lle,' inlerest rale fnf1 :uion exchange Parallel 
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1%7/68 - () 'J 0 .\) xu 5.3 i 3.3 2,; 2.5 
1970171 I 
1971172 - H 1 7 IX j r,o ! 6.0 2.2 3.1 
197517(, I 
1976177 - 'J \J ' H Ill') (I () 13 .6 2.07 3.6 

. 1980/81 I , 
198 1182 - ( ) j I , 1.,2 (1.1l I 6.7 2.07 3.8 
1985/86 

, 

1986187 - 1.2 I "' IV, 6.0 ! 5.7 2.07 5.7 
1990/91 , 
1991192 - ,." ' 121 1-1 U i 77 I I)] 5.2 6.9 
1995/96 
1996197 - 10 () \)~ 1,1 X -; () 0.1 7.3 7.81 
1999/00 

, 
I 

. , - - -Sourcl!. MEDaL. J'l UI· <lml,vnE 

Ij 

\ 
\ 



During the Imperial era contract ionary and cautious fi sca l as well as monetary policies were 

adopted. Fi scal deficit to GDP ratio was very low with average ratio of I J percent between 

J 967/68 and 1975/76. A moderately low average inflation rate of less than 5 percent confirms 

that the mo ney suppl y growth was not inflat ionary duri ng this peri od. Moreover a positive 

real interest rate was mainta ined. Conseque ntly, the economy has been moderately 

growing.(Eshetu and l'vI ako"r.Jn i 09:; ) 

Expansionary fiscal and monetary policies were adopted in the Oerg period. Government 

budget defi cit as a ratio of GDP was steadi ly increasi ng and reached a peak of 14.4 percent in 

1989/90. This wide budgetary deficit resulted li·om both the revenue and expenditure side 

pressures. Apart fi'o m narrow tax base, in the revenue side the tax rate was very high that 

induced tax evasion. Furthermore, the residual surp lu s co ll ected from public manufacturing 

enterprises was very low due to their mismanagement and inefficiencies . [n the expenditure 

side, subs idies to these inel"~,iel;' el:~e rprises, increasi ng military expenditure as well as the 

bu reaucracy have contributed to the rise in expenditure. 

One of the sources of financing thi s deficit is external inflow. Nevertheless, due to the 

government' s anti imperiali st ideology inflows from the rich western world was not 

sign ifi cant. Thus the government was forced to use domesti c fina ncing sources, mainly 

massive domestic credit fi·om the banking system (monet ization of the deficit) . Thi s in turn 

caused the money supp ly to grow faster than the GOP growth rate and hence caused the 

general price level to rise. 'leI cnhless, due to fi·eeze in wages ce ilings and direct price 

control s, ri'Sidities in the economy and other non-economic factors, the inflation rate did not 



go up as expected .. The intlation rate reached a peak of 21 percent in 1991 /92. Despite less 

prudent fisca l and monetary policies, intlation was contained to be low but it is argued to be at 

the expense of recession. Rea l interest rate was very low and it was also negative for many 

years in thi s period 

In post reform period however, increased government savings and reduced budgetary defi cit 

were achieved (Berhanu and Seid, 1999) Thi s was a result of the fiscal reform and use of 

d ifferent sources of non-inflationary tinancing. The re-introduction of the Treasury B ill s 

auction in 1995 , intlow of external tinancing in the form of o ffi cial assistance, grants, loans 

and other translers as weii <IS the sut in military expend iture are the major factors that 

contributeJ to the stab il ity and fiscal squeeze. Si nce the money supply growth was targeted to 

be consistent with the growth rate in income, intlation is contained to be lower single digit. 

Positive real interest rate has also been maintained so as to encourage savings and ultimately a 

considerab le growth in flI1ancial sav ings has been recorded in this period. 

Fig. 2.2 Trends in money supply and GD P growths 
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Growth rates of nominal GDP and money su ppl y are depicted in figure 2.2. It is exhibited in 

the figure that growth in money supply and nominal GDP are consistent over the past three 

decades with the exception of three major episodes. First, the slow down in production due to 

the 1974 drought and the subsequent revolutionary (due to the uncertainties and , change of 

ownership in prociucti ve forces) movements, gave rise to unmatched and opposite growth in 

money supply and GDP . Second, lhe 1984 drought that hit the agricu ltural sector severely as 

reflected in sharp ciecline in the GDP growth rate by about 10 percent. Third, the 1994 boom 

in agriculture resul ted from fa vorable weather condition. 

2.3 Exchange Rate Policy 

The nominal exchange rate of the Ethiopian currency (Birr) was not only pegged to the U.S. 

dollar but also has been admini strative ly fixed at 2.07 per a US dollar for over three decades 

figure 2 . 3 Tlon ds ,n Olficialanu Pa'~119IE~change Rates 

... '. '" I '. '" 

except for devaluat ion of the dollar in the early 1970's. One of the disadvantages of fixed 

exchange rate regime is the fact that the exchange rate is not periodica ll y adjusted to the 
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fundam entals of the eco nomy, Like many de ve loping count ri es, Ethiopia' s exports are not 

diversified and they are predominantl y agricultural products whose price in the international 

market is declin ing aga inst persistently ri sing prices of imports , 

The country therefore iilces deterio rating term 01' trade6 and overvaluation of the domestic 

currency or under compet itiveness of the economy, Thi s impli es expotts are unnecessarily 

dearer whil e imports are very cheap, In other words exports are over taxed and i'mports are 

subsidized whi ch in turn di scourages domes ti c production, Coupled with restri ctive trade 

policies thi s causes for the development of illegal border trade and para ll el foreign exchange 

market. Ultimately, this results in external disequilibrium and balance of payments deficit. 

As it is dep icted in figu re 23 , during the Imperi al period both the official nominal exchange 

rate and the para ll el excha nge rate were the sa me, which means that there was no para llel 

market. There is a consensus that the para ll el rate was emerged towards the beginning of 

1970 's, Will iam Nauede and Abu Girma as refereed by Derese Degefa (1996) pointed out 

that forei gn exchange rationing impact and capi tal controls gave rise to an active illegal 

parallel foreign exchange market in Ethiopia, As to the time when the market is emerged 

6 T erms -of -Trcldc is defined as Ihe rmia of co mmodiry pri ce of exports to import s. Secular declining terms of 
trade is not peculiar to Ethiopia. Declining TOT [or LDCs is rerereed to as Prcbisch Clnd Singer hypothesis. The 
underlying {;SS(.: IlCC of thi s hypothesis identifies four InajaI' ! ~l c lors thai ca use t.he decli ne in TOT in LDCs. These 
arc : difference in income elas tici ty of dClllancl for ex port s of primary products of LDCs alld manufactured goods 
of D es., uncqualmarkcl power in product and faclOf markets. technological changes Ihat reduces the demand for 
primary products for exa mple lise of synt hetic products and muil inational corporations intra finn trade and 
repatriation of profits, (Fie ld, 1998), 
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Befekadu Degiffe ( 1994) suggested that there are strong reasons for it to be in pre revolution 

period. 

The mi sa lignmen t between the para ll el and official exchange rates widened in the centrall y 

plann ing period due (0 fixing ai' the exchange rate for a long t ime and adoption of 

expansionary monetary and fiscal policies that resul ted in overvaluation of the birr. Wide 

misalignments between the of1icia l and parallel exchange rates ind icate overvaluation of the 

currency. Despite the risks involved, a para llel foreig n exchange market is argued to be nearer 

and reflect the market va lue of the currency (Haile 1993) A study by Alem (1994) estimated 

the overva luation of the Birr during this period to be 70 percent. Trends of both the official 

and para llel exchange rales are depicted in figu re 2.3. It is vividly shown in the figure that the 

who le seventeen years of the Derg period is cha racterized by wide misalig nments in the two 

rates. 

Since the launchement of the Structural Adju stment Program, towards the end of 1992, a 

series of reform measures and policy changes have been made. In the beginning of the 

program, the Bi rr was deva lued significant ly (586 percent in dollar terms) and subsequently a 

retail foreign exchange auction system was in trod uced as of May 1993. Starting August 1998 

the retail auction system was replaced by a whole sale one in which on ly commercial banks 

and investors with a minimum foreign exchange demand of 500,000 USD are allowed. The 

opening of foreign exchange bureaus within commercial banks and series of current account 

liberalization measures taken were the major po licy changes made. Thus a managed floating 

(dirty floating) type of exchange rate system is in implementat ion now. Consequently, the 
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widen misalignmem that prevailed is wiped out signiticantly but not eliminated albeit there 

was a pick up in the premiu'11 i" I <)97/98 due the fall in the inflows and the Ethio-Eretria 

conflict. The exchange rate adjustment or devaluation po li cy adopted was able to produce the 

des ired results and the supply of coffee; the major export item in the country has increased 

[Asmerom 1997]. In tilct the increase in coffee export was due to a number of other factors. 

These include; favorable worlel prices and other policy reforms 

2.4. Financial Sector Development 

An efficient and developed financial sector is critical for economic development. Banks play 

pivotal role in making available loan able funds , facil itating both domestic and international 

trade, easing the payment system, and em ployment generations. Similarly, insurance faci lities 

are critical in sharing different forms of ri sks. Development of capital market for example, is 

argued thut it widens the base of financial system and induces use of indirect instruments of 

monetary policy (Gebrehiwot, 2000) 

The financial sector development in Ethiopia like in many other developing countries [S 

shallow and rudimentary. Moreover, the sector was repressed during the 17 years of the Derg 

period . The structure of financial system in Ethiopia includes formal and informal institutions. 

The formal institutions currently consist of the central bank (Nat ional Bank of Ethiopia), nine 

commercial banks, one specialized bank, nine insurance companies, seventeen micro­

financin g institutions and over six hundred saving and credit unions. The traditional informal 

institutions on the other- hand incluele traditional informal money markets like £quib, Jddir, 

Mahber, and m()ney/ellders. 
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In pre 1974 period tinancial services were limited to cities and major towns. Addis Ababa 

alone for example accounted for 64 percent of bank branches There were significant number 

of private and foreign undertakings in both banking and insurance services. 

After nationalization of pri vate '''lnk s and insurance undertakings in 1975, the sector gone 

through a one-tier mono-banking system. Like it was the case for other sectors, the financial 

sector was guided by the central plan. The National Bank of Ethiopia has been playing 

passive ro le of controlling the finance industry and it was an administrative arm of the central 

plan. The f!!lancial sector was highly contro ll,ed and repressed during this period. The 

financial insti tutions did not have managemenr autonomy in terms of recruiting labor, 

appointing managers, approving loans above a certain limit and the like. Interest rates were 

administratively fi xed for a long ti me. Moreover preferential lending and deposit rates were 

also set for ditferent sectors. Crpdit was rationed based on priorities that favors of public 

enterprises and cooperati ves. 

A new monetary and banking law was enacted in 1994 According to this proclamation 

private participation in the sector was allowed for Ethiopian nationals and to-date six private 

banks, eight insurance companies and over sixteen micro financing institutions are granted 

business li cense and are now in operation Interest rates were adjusted periodicall y to 

maintain it to be positive in real terms so as to induce mobilization of savings. 
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Despite these measu res, the financia l seclo r in Eth iopia remained underdeveloped that there is 

a very thin money market ~r:pr:_3eI'~ed by a biweekly T-bills auction. Capital and stock 

exchange (equity) markets are not yet establi shed . The inter-bank mo ney market is still not 

operational. Inlerest rates are not ILdl y market determined , the banking serv ices are limited in 

range and concentrated in cities and major towns . Moreover, a government owned 

commercial bank dominates the sector. At the end of 1998/99 for example this Bank 

accounted for 80.0, 67.2 and 58 .8 percent of assets, deposit liabilities and loans disbursement 

of the banking system, respectively _ Thus Eth iop ia is under banked even by Sub-Saharan 

African standard s as measured by populat ion to bank branch ratio . Nonetheless, monetary 

deepening measured by broad mr~ey to GD P ratio is 30 per cent compared to 20 per cent for 

Atri can countri es average and 40 per cent for non African develop ing countri es .[Adam 1999] 

2.5. Balance of Payments Development· 

2.5.1 Definition 

Balance of payments is a stati st ical in formation or summary of transactions of a country vis-a 

-vis the rest of the world for a given time peri od, usually a year. There is no unique format for 

the presentation of balance "I paymel ,ts statements, although the International Monetary Fund 

provides r standard guidel ine manLial fo r compilation of balance of payments for its member 

countries. The crit erion of compiling balance ofpaYlllents statistics involves dea lings between 

a resident of the repol1ing country and residents in the rest of the world . T he underlying 

cr iterion of c1assitication and aggregalion or BOP statistics is the center of economic interests 

of economic agents 



Traditionally, the balance of payments statemelll is broadly divided into current and capital 

accounts in view of their nature. The former refers to flow of income while the latter records 

changes in assets and liabilities. For analytical purposes the BOP can also be di vided into four 

sub accounts . These are the trade balance, current account balance, capital account balance 

and official settlement balance. 

Balance of payments is one of the most important macro economic indicators of an open 

economy. It shows the pos ition of a particular economy with regard to its transactions with 

the rest of the world. Different policies may be geared depending on the position of balance 

of payments problems. 

2,5.2 Trends in Ethiopia's Balance of Payments Statistics 

Based on the theoretical di scussion above. we shall see trends of Ethiopia ' s BOP position in 

the period 1967/68 - 1999/00. Table 25(a) presents sum mary of major sub accounts in the 

balance of payments table fo r the last few years of the Imperial period . As discussed earl ier, 

economic performance in this period was moderately growing and thus the balance of 

payments situation was comfortable (see Eshetu and Mekonnen, 1993). A positive trade and 

current account balances in 1972173 and 1973174 atTirms this situation. Moreover, the 

magnitude of the deficits in the current account and overall balance of payments' were very 

low. In most of the years in this :'eri od the overall balance was po,itive owing to increasing 

inflows in non-monetary capital and official transfers. The average deficits/surplus in the 
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overall balance in this period was only I 3 per cent 01' GDP . [n general, the balance of 

payments position during the lmperial era was fa vo rable . 

Table 2,5(a) 
Balance of Payments Statements of Ethiopia (1967/68 - 1974175) 

In millions of Birr. 

Source: National /Jallli (~lEtlIi()pia AI1!'~Ulll?ejJOI'ts, variOlI.\' i,\'sue.\' 
* The data are according to (fregoJ'iall ca le .. u/a/" 

During the entire Derg period the current account was in deficit, The deficit grew from 

o I percent ofGDP in 1975176 to 6.3 percent in 1990/9 1. The maximum was 14.4% ofGDP in 

1990/9 1 and the minimulll was 3.4% in 1977178. Thi s chroni c current account problem was 

mainly believed to have been attributed to persistently widening deficits in trade balance. The 

trade balance deficits widened ~'rom 2.1 percent ofGDP in 1975176 to 8.0 percent in 1990/91, 

with average ddici t over the entire period 0[' 69 percent of GDP. Except in 1990/9 1, the net 

service account balance was positive and contributed to narrow the current account deficits. 

Similarly, private transfers have been contributing to narrowing the current account deficits 

over the entire period . Its contribution was significant, especially after 1983/84 due to pol icy 

measures taken to allow Franco Valuta imports (See council of Ministers Reg. No.3, 1989) as 

one of the remedies for the acute fo reign exchange shol1ages during the period. 
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Consequently, the overall ba lance of payments was pos iti ve only in fi scal years 1975176, 

1976177, 1981 /82, 1984/85 and 1985/86. Pos iti ve BOP positions were obtained in 1975176 

and 1976177 clue to signiticant unilateral inllows accounting 60% and 57% of total inflows in 

the two years, respectivel y. S'm ilarly, the surplu s in 1981 /82 was obtained due to significant 

capital inflows The favorable balance obtained in 1984/85 and 1985/86 was also mainly due 

to drastic increase in inflows in both private and publ ic unilateral transfers in response to the 

1984/85 catastrophic drought. 

Table 2.5(b) 
Balance of Payments Statements of Eth iopia (1975176 - 1991192) 

In millions of Birr 

Source: NotiOlwl Bank. o/Etliiopia 

In post reform period the trade balance deficit cont inued to grow ri sing from 9.9 percent of 

GDP in 1992193 to 14.7 percent at the close of 1999100 . Although significant and steady 

growths in net services and private transfers have been recorded, each respectively grew from 

0. 1 and 4.0 percelll ofGDP in 19979/93100.7 and 6. 1 per cent in 1999100, the current account 

26 



balance remai ned to be in persistent deficits The deficit, whic h was 6 .2 percent .of GDP in 

1992/9], grew to 9.2 percent in 1999/00 (See Table 25(c)) 

T able 2.5 ( c ) 
Balance of Payments Statements of Ethiopia (1975176 - 1991192) 

In mi llions of B irr 

Source: National /Jalll< of Ethiopia 

Following the embankment of the SAP and the comprehensive economic reform program, a 

significant amount of inflows in public transfers ( on average 14.2% of GDP) was observed 

during thi s period , with a peak of 20.2 percent of GDP in 1994/95. Nonetheless, the overall 

balance rema ined to be in a wider deficit Except in fi sca l years 1994/95 and 1995/96 in 

whic h a positive balance of payments was rec0rded due to drastic inflows in services and 

private transfers as we ll as favorable world coffee price, the ba lance in the rest of the years 

were in deticits. 



2.5.3 Implication of Persistent BOP Deficits 

As it is described in the foregoing discussion, the current account balance has been in defi cits. 

Thus the balance of payments position was in deiicits except in some years where there was 

exceptionally high in tlows in invis ible and unilateral transfers in response to the recurrent 

droughts as well as signiticant capital inflows especially in post reform period fro m bi-Iateral, 

multilateral insti tutions. 1 ile trade and CLl,Tent account ba lances are important variab les to 

explain at ,d tin d out the causes 01' external sector defici ts. The trade balance was increasingly 

being in deticit over the yea rs mainl y due to stagnant or decli ning expol1s as against 

increasing imports in both volume and value te rms. Trends in the current account and BOP 

are depicted in iigure 24.. 

Figure. 2.4 
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It is clearl y indicated in the fi gure that Ethiopia 's externa l sector disequi librium is steadily 

widening that requires poli cy intervent ion How can this situation be averted is one of the 

areas that should be given LllljJhases by policy makers. Moreover, the country 's high stock of 

external debt made the poli cy makers to have a serious concern on the balance of payments 

problem. It is wO l1hwhile therefo re to mitigate the potential causes of the current account 

deficits Economic theory suggest that if the cause is that of widening government budgetary 

defi cits, tight fi scal polic ies thai reduces spending or raising taxes would solve the problem. 

A tight monetary pol icy is also recommended to reduce rhe deficits if the cause of the problem 

is consumer boom or low saving due LO expanded consumption. And if the defi cit is due to 

expansion in investment expenditure then expected future exports may reduce the deficits and 

hence no pol icy interventio:, :, IaY ue ,-,pted at the moment. 

The monetary approach to the balance of payments model or its application the Financial 

Programming Model posts the hypothesis that disequi librium in the balance of payments is a 

reflect ion of the di s-equilibrium in rhe money markets . Widening government budgetary 

deficits or expansionary monetary policy leads to imbalance in the suppl y and demand for 

money, which in turn causes the externa l sector to be in imbalance. The thes is of this study is 

therefore to undertake an empirical invest igat ion to test th is hypothesi s. 



CHAPTER THREE 

LITERATURE SURVEY 

3.1 Theoretical Literatu,-e 

Balance of paym ents may be defined in a number of ways. Bilson (1984) defined it narrowly 

as changes in the international reserve of a central bank or broadly as the change in net foreign 

assets of the economy as a whole. Th is study applies the wider definition The balance of 

payments is one of the key macroeconomic areas that has been widely studied and alternative 

theories are developed about it. It caught the attention of researchers and pol icy makers 

because balance of payments problem is one of the main facto rs that 'impede economic 

growth. The balance 01' payments constrained growth model for example argues that the main 

constraint on economic growth is the balance of payments position (Hussain 1999) Balance of 

payments which may be caused by both internal and external factors necessitates the 

development of different alternative approaches . These include the elasticity approach, the 

absorption approach , the monetary approach and the eclectic approach . (Umo and Fakiyes; 

1995) There is vast literatu re regarding these alternative approaches in their hi storical 

perspectives. Moreover, the theoretical premises, empirical evidence and policy implications 

of each approach are widely discussed in the literature . 

The elasticity and absorption approaches were designed to tackle the question of w hether 

devaluation or depreciation or the exchange rate would lead to current account improvement. 
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Both approaches picked current account as macroeconomic variable of international trade and 

try to see if devaluation or depreciation oj' domestic currency worsens or improves the current 

account ba lance. The ecle-"i:.~ ajJpru<lch attempts to take some re;cvant elements from the 

conventio:'al balance of payments rheories and apply it to a particular economic system where 

the standa rd theory may nOI be applicable Although our interest is to dea l with the monetary 

approach, it is worthwhile to give a brief explanation about the other approaches. In the sub 

sections that follow we shall briclly discllss both the theoretical and policy relevance of the 

elast ici ty and absorption approache s. The theoretical as well as empirical li terature about the 

monetary approach to the balance of payments will be dealt subsequently. 

3.1.1. Elasticity ApiJl'O~~h 

The elasticity approach was pioneered by A. Marshall and A. Lerner and later developed by J. 

Robi nson (193 7) and Fritz Machlup (1955). This approach is the fi rst of non-classical or 

Keynesian approach to the analyses of current account deficit due to change in exchange rate 

or devaluation. It states that those relative prices of exports and imports or as the name 

implies the elastic ity of demand fo r exports by- foreigners and that of imports by domestic 

residents determine trade balance or balance of payment s. The approach re lies on the use of 

devaluation as inst rument ut deal ing with ~urrent account defi cit and predicts the effect of 

devaluaticn on the cu rrent account balance by changing prices of exportables and importables. 
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The elasticity approach assumes partial equilibrium analysis7 that deals with partial market for 

exports and im ports. According to this approach , due to devaluation, a partial equi li brium 

va lue of exports in relation to the partial equilibrium value of imports wou ld bring about a 

balance of payments surplus or deficit that imply resource inflow or outflow. 

Devaluation, which is cons idered to be one of the major policy options for balance of 

payments deficit s, can have "iO ~;fells ; namely bad effects and gocd effects (Pi lbeam 1994), 

"Bad " in ':hi s context means when a country devalues its currency its exports will be cheaper 

to foreign buyers and at the same time impOitable goods and services will be more expensive 

for domestic buyers. The country 's terms of trade (defined as the ratio of export to import 

prices) therefore will be unfavorable. Thus the unfavorable terms of trade worsen the trade 

balance. The "good "on the other hand means that due to the devaluation of the domestic 

currency, exp0I1s are now cheaper and hence it is presumed that the devalu ing country can 

exp0I1 more in terms of volume. Similarly, since imports are more expensive now domestic 

agents will shift towards d(",'~st; ·_ prClducts and non-tradable and hence resulting in a fall in 

the vo lume of imports These effects are therefore the terms of trade effect (bad), which 

worsens the trade ba lance and the vo lume effect (good) which improves the trade balance. 

The net effect on the trade balance depends on which of the two effects dominates. 

7 It is the option of Marshall lall partial equilibrium analysis 10 [he separa te markets For exports and imports on 
the assumption that capitallllovcmcnls arc excluded or held fixed so lhat an excess or deficiency of the partial 
equilibrium va lue of exports in relation to excess or deficiency of partial equilibrium value of imports give rise to 
balance payments surplus or elene:; : UO" IISOl: I Y76) 
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Whether devaluation or depreciat ion of the nominal exchange rate brings about improvements 

or deterioration in the trade balance depends on the elasticity of supply of expOIts and demand 

of imports, wh ich can be s l : : ~';narize(~ by what is call ed the Marshal l - Lerner condition. The 

simpl e mi'.thematical der ivation of the Marshall- Lerner condition is presented in Annex 1.. 

[n the 1930's the elasticity approach was given attention to provide answers to three 

fundamental questions (Johnson, 976) These are first, whether devaluation would improve 

the balance of payments; second, whether devaluation would increase domestic employment 

(as the trade balance and employmelll may move in opposite directions); and third, whether it 

would turn the terms of trade fa vorable or unfavorable. The answer to these questions and 

whether the elasti city appr0;> ch i "l prClves the balance of payments :s an empirical issue and 

depends 0 11 the assumption of the Marshal - Lerner condition. Proponents of this approach 

argue that the elasticity of suppl y and demand for expolts and imports respecti vely exceeds 

unity and hence the trade ba lance impruves. 

With regard to the empirical relevance of the Marshall - Lerner condition, economists are 

di vided into two camps; the "elasticity optimi sts" who bel ieve that the sum of these elasticities 

tended to exceed unity and the "elasti city pessimists" who argue the reverse. The empirical 

evidence however suggest rh at i ~~ th" short I'un the Marshal - Lerner condition may not be 

fulfil led and can generall y hold in the medium and long run (see Pilbeam, 1998). The general 
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consensus among economists as indicated by the empirical investigations on the elasticity 

approach is summarized by what is ca ll ed the J-curve effect " 

Despite its contribut ion in terms or uoth theoreti cal and empirical relevance, the elasticity 

approach has been critici zed on a number of ground s. Some of these include: ( i) It wrongly 

assumes that demand for imports and su pply of exports depend on money prices and cross 

price effects are assumed to be zero; i.e. n lClOl:S mher than prices which affect import and 

export are ignored . (ii ) The dynamic efTects or income and its interdependence with 

expenditure is ignored and it lacks to explicit ly explain the sources of production increase that 

cause a trade balance to improve; (i ii) The approach simply assumes other things to remain 

unchanged and ignores any direct effect of devaluation on the domestic pri ce level and wages; 

(iv) It deals with onl y the current account and ignores the capital account of the 'balance of 

payments. 

3.1.2 Absorption App,"oach 

This approach was developed by Alexa nde r ( 1952). He attempted to exp lain the problems by 

switching the focu s of analysis of the trade bala nce (the difference of va lue of exports and 

8 The underlying thought about the J-curvc errecl of c1 cv,Jl ua Lion (according to the general consensus) is that in 
the shorl run supply clast icily of cxplIrts and demand elastici ty of imports is generally low. This implies that due 
to lime Jag in consumers ami producers' respollse 10 the exchange ratc change as well as impcr[cq competition 
and other reasons ill Lhc shon run Ihe expected illcrease in volume of exports and decrease in tJlC volume of 
imports Illay 110\ be realized. Thus the Ifacle balancc will be worsening. In the medium and long run however it 
will progressivel y improvc and becolllcs PO Sil IVC " Thc movClllcm or Ihc shapc or the cu rrcnt account over time 
looks likc the IC11er J.ISee Pi lbc<lm l')lJXI PropoJlclltS ordcvalu<llioll howc,"er believe that lhe J cure efrect does 
not exist and Lhey argue Ihal dC\',::",;,IOIi !lllP' O\'CS Ih ~ currcllI account. 



imports) to the difference be~ ween aggregate domestic income and aggregate expenditure. 

Basically, this approach is developed from the cri tic ism or weakness of the partial equilibrium 

analysis of the elasti city approach. The approach puts emphasis on the difference between 

domestic output and spending or absorption. It gives emphases on the use of expenditure 

switching/reducing policies to deal with ba lance of payments problems. Like th~ elasticity 

approach, it tri es [0 predict the effect of deva luation on domestic absorptioh and its effect on 

the current account balance. The model can be explained using simple mathematical 

derivation as follows 

Taking the open economy basic macroeconomi c equilibrium model 

Y=C+I+G+X-M ............................................ .......... .... /3.1/ 

DeJining domestic abso rption as A=C+I+G then, current account can be written as 

CA = X - M = V-A ............. ..... ... ....... ..... .. ... .... .. ... .... /3.2/ 

Equation [3.2] says that the current account (CA) is equivalent to the difference between 

domestic 0utput (Y) and domestic absorption (Al. Current account surplus/deficit means that 

domestic output exceeds/less than absorption for a given period 

Taking the difference of equation [3.2] gives 

flCA = dY - dA ........ ........... ... ........................................ ./3.3/ 

Equation [3.3] is central to this approach, indicates how devaluation affects income and 

absorption. The effect of devaluation on the current account depends on how the devaluation 

affects nauonal income relative to its effect on domestic spending or absorption that is 

determined by either Y or A or both. 



Absorption can be di vided into the 'part that is determined by the increase in income, the 

marg inal propensity to absorb (a) and direct absorption (Ac) . Thus the change in total 

absorption can be shown as 

!LA = al' + dAc ........... ... ... ............ .... ........................... .{3. 4/ 

Substituting equation [3.4] into [3 .3] yields 

riCA = (l-a)dl'-dAc .. ...... .. .... .................................... .{3.5/ 

[3 .5] Shows that the effect of deva lu at ion on CA depends on three factors, namel y, the effect 

on marginal propensit y to absorb, national income and direct absorption . The effect on 

income depends on the emp loy ment effect and terms of trade effect, which requires the 

fu lfi llmenr of Marshal-Lerner condition . If the economy is less than full employment and the 

Marshall-Lerner condition is sati sfied then net ex ports will increase so that devaluation may 

lead to increase in national income. Conversely, if the Marshall - Lerner condition is not 

satisfied then net exports would fa ll impl ying that national income fa lls and leads to 

deterioration in rhe current accoun t. Similarl y, the terms of trade e ffect lowers national 

income because devaluation ma kes price of ex ports lower and that of imports higher. 

The effect of devaluation on direct abso rpti on is al so ambiguous which take different forms. 

If the deva luation reduces direct absorption then it will lead to an improvement in the current 

account and if the reverse hold s the current account will be deteriorated. There are different 

possible ways of devaluation :mpacting upon di rect absorption . These include real balance 



effect, money illusion efTect, ex pectation effect, income redi stribution effect and Laursen -

Metzler effect. 

In the case of real bal ance effect economic agents ha ve to ma intain their demand for real 

balance by se lling their assets to adjust for the price change brought about by the devaluation. 

The di sposing o f assets or bonds in this case leads to decline in income (via increasing the rate 

of interest) and ultimately reducing in direct absorption [n the case of money illusion effect 

consumers may not cut their purchases due to the price rise so actually they sperid more on 

direct absorpti on than before . However, the money illusion effect may work in reverse and 

consumers may actually decide to cut back di rect absorption by more than the increase in price 

and so direct abso rpti on falls (P ilbeam, 1998) On the other hand economic agents may expect 

the price ri se may lead to a 111l1her rise in price in the future which ultimately leads to increase 

in direct absorp tion so that BOP worsens Devaluation leads to an increase in the general 

price level and this in turn resulls in redi stribution of income fro m those with low marginal 

propensity to high propensity. Laursen and Metzler ( 1950) pointed out two effects of 

devaluativn, nilmely the negative income effect and positive substitution effect. lfthe positive 

substitution etTect outweighs the negative income effect then devaluation may lead to rise in 

absorption. 

In sum, according to thi s approach, the over all effect of deva luation on the current account 

depends on the assumptions of the sta te of that economy i.e. if it is less than full employment 

and on the fulfillment of the Marsha ll - Lerne,: condition .(i.e. the effect of devaluation on 

current account is inconc lusive and ambiguous). 
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The absorption approach is cri ticized on two grounds . Like the elastic ity approach it deals 

only with the current account and assumes away other components of the balance of 

payments. It deals only with the rea l side of the economy and ignores assessment of changes 

in exchange rate and prices. The approach assumes devaluation as a single policy variable 

that brings about improvemencs in the trade balance while it should have been accompanied 

by complementary and reinforcing polices. 10hnson (1976) pointed out the limitations of the 

absorption approach that it failed to elucidate the essentially monetary pol icy role of 

devaluation under non-Keynesian conditions. 

Although initially the absorption approach was considered to be a substitute to the elasticity 

approach, stuJ ies by Tslang (1961) and Alexander (1959) as referred in Pilbeam (19998) 

showed that they are rather compliments. Si nce these approaches are inconclusive in tackling 

the balance of payments prob!ems, the monetary approach to the balance of payments was 

developed . 

3.2. The Monetary Approach to the Balance of Payments 

The monetary approach to the balance of payments basica ll y postulates that balance of 

payments disequilibrium is esselllially a monetary phenomenon and tries to expli\ in it using 

tools of monetary theory. The approaches discussed above lack monetary explanat ion of the 

balance of payments problems. The central proposit ion of the monetary approach as put 

forward by Frenkel and 10hnson (1976), Whitman (1975) implies that balance of payments 



problem is a monetary phenomenon wh ich cannot be analyzed wi th the aid of barter or real 

trade theory but tools of moneta ry theory. Since money is stock and real theories deal with 

flows, then a balance of paymelll s theory should integrate both the stock and flows and it can 

be anal yzed either th rough affecting domesti c credit creation (the domesti c component of 

money supply) or through illlernariJnal leserve !-lows (the foreign component of money 

supply) 

The statement "ba lance of payments disequi librium is a monetary phenomenon" implies that 

such disequili bri um is a rei"l ect ion of and ca n be explained by the imbalance between demand 

for and suppl y or mo ney or illlbala nce in the money ma rket. A balance of payments defi cit 

lead s to a loss or draw down of reserves, which fo llows that there, mu st be a counterpart to 

thi s defi cit in the form of either credi t creation (steri lization) or decl ine in the money stock. It 

means that any cred it creatlOI! ult imately iJ retl ectea in ba lance of payments via the money 

market dic··equ il ibrium. 

The theoreti cal root ot' the lIlonetary ap proach to the balance of payments can be traced as far 

back to the eighteenth century seminal work of David I-[ume ( 1752) and the classical specie-

" flow monetary theory 

Despite its long hi sto ry, however, this approach was widely researched and developed later in 

the 1960's and 1970 's. Two developmellls that cont ributed to the heightened interest among 

9 The classical specie - price-Omv mechanism is the argument that a country cou ld achieve sustainable trades 
balance or ba lance of payments surplus through the adoption of impo rt substi tution and export promotion 
strategies. M ovement of the rel;}tive pnces leads LO a ba lance of trade deficit or surplus then theses deficits or 
surpluses change Ihe stock of mone), III the direc tion of cqu liibn lllll . 



economi sts during this p, ,< .)d we] c lirst, the concern of direct policy control at the 

Internat i o~al Monetary Fund and second, the renaissance of academic interest in monetary 

problems (IMF, 1977), (Williamsons, 1983) 

Milton Friedman has been the main proponent of the quantity theory of money. In this case it 

is worth noting that one of the crucial assu mptions of the monetary approach is the existence 

of stable demand lor money ILlnction. Mundell and H . Johnson fro m the Un.iversity of 

Chicago have introduced the monetary approach to balance of payments to the academic 

circles . Though neglecter ~L1e ,0 ~ heir highly mathematical trea~ments, articles by H ahn 

(1959) anri Kemp (1970) were al so important contributions. Most of the works done in this 

school had a polem ical edge that causes clash with the Keynesian analysis. (IMF, 1977) 

The other factor, wh ich preceded the academic interest , was the concern of the International 

Monetary Fund (lMF) in monetary policy issues of member countries. In this regard staffs of 

the IMF did most of the innovat ive work s. In the 1950's many less developed countries did 

not have adequate capability to have detailed analys is of the ir national income and balance of 

payment determinants alom' the ' xioti ng Keynesian. income - abs'lrption nor the elasticity 

approaches. The justification for the involvement of the Fund in thi s was to develop simply 

understandable models that could help to monitor macroeconomic management in less 

developed countries . The argument is that the monetary approach to the balance of payments 

permits a meaningfLil approximate analysis of rele vant aggregates with the help of such model. 

Because the fi-am ework lor the model can be co mpiled from the availab le data of central bank 

supervisory role over commercial banks and Customs Admin istration records. 

-10 



A monetary framework analyzing the balance 01' payments effects of economic policy for less 

developed countries was appropriate control over domestic cred it, which was considered as a 

major instrument I'or demand management, and balance of payments control (Williamsons, 

1983) 

Both the academia and the Fund argue that the balance of payments to be an essentially a 

monetary phenomenon and underscore the importance of the demand for and the supply of 

money. Specifi cation of the money supply function would be the single important element 

that distinguishes the monetary approach Ii-om earlier analysis. OMF, 1977) The money 

supply process is determined endogenously being intluenced by surpluses and deficits in the 

over all balance of'payments It impli es that as long as there is a balance of payments surplus 

or deficit the money supply is changing and equilibrium in the money market cannot be 

maintained. 

Similarly, both the lMF and the academia deal with long run consequences of economic 

changes for the balance 01' payments. Both reach at a conclusion that a change that does not 

interfere with the monetary balance of payments adjustment process will have no lasting 

influence on the balance of payments, but the level of reserves [lMF, 1977] Although the 

model is researched both in the Fund and academic ci rcles no significant differen~e is made 

between the two. The Fund gives emp hases Ii-om the practical application point of view 

wh il st the later for theoretical exp lanations and conceptual developments of the model , i.e_ 

academic purpose. 
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The [MP's monetary management or Financial Programming Model emerged from the 

monetary approach ti'amework for the need to discuss with the authorities of a member 

country that request to use cund resources in the form of fina ncial ass istance. When member 

countries come to IMF to use Fund resources tor their balance of payments deficits, the Fund 

has to understand about the causes of a deticit as we ll as the po li cy measures that should be 

taken to overcome the problem, Before granting the loan the Fund examines w hether that 

country 's poli ces are suffic ient or not to restor~ equ ilibrium The IMF therefore puts some 

condi tionali ty to be fulfilled before disbursing balance of payments adjustment loans. 

The monetary approach was then the model that IMF introduced in late 1950's that is used to 

easil y understand and recommend adjustment policy measures . One of the typ ical features of 

this model is its simplic ity in that the model can be app li ed simply from banking and trade 

data. (Polak, (997) Similarly, the model focused on the key varia bles that government could 

control like domestic cred it c;eation, which was considered as the crucial variable to the 

co rrection of BOP problems. The financial programming model is therefore the app li cation of 

the monetary approach to the balance of pay ments model developed from the basic Polak 

Model 

3.2.1The Polak Model 

Formal research on monetary theory of balance of payments model s in the Fund begins with 

the work of J J Polak (1957) , under the title 'Monetary Analys is of Income Formation and 
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Payments Problem s' Following this art icle the model was widely researched both at the IMF 

and in the academia in the 1960 's and 1970 ' s. 

The structure of all fund programs is built on a ll-<lInework that links the financial sector with 

the balance of payments The approach, which has come to be termed as the monetary 

approach to the balance 01' payments, ensures consistency between the monetary impact of 

policy changes and the desired balance of payments outcome. (Khan, etal 1986) 

The obj ectives of the IMF monetary model are to have sustainab le balance of payments 

position and price stab ility. To meet these objectives the model contains instruments, targets, 

and endogenous as well as exogenous variables . . The key inst ruments are domestic cred it and 

exchange rate adjustments 

'Ihe sel q/ jOllr equations in the model cons/illites {he logical core of the IJvIF's 

programming exercise, which is knol1'l1 as "financial programming ". Since the early 

1950 's il IlGs heen Ihe ccmelpiece (~/ {he analysis leading to !lviF' conditionality. 'l'l1e 

po/icy Guion thm a hUlTOl!'ll'Ig C()lInll~1' II/llst take fa have access /0 1/\1F credit ( Polak, 

1997) 

These four equations are two identities and two behavioral equations 

LiMs = IJDC + IJR ..... ... . .. . . .... . .......... .. . /3. 6/ 

Where Ms stands for mone\' c:.Ip(y, DC sta nds for domestic credit, R. represents international 

reserves and L1 indicates change. It means money supply is defined as the sum of domestic 



money creation (Domest ic cred it) and forei gn reserves A change in money supply is 

therefore the sum of changes in the two determinants. 

IJR= X - aY + LlF ..... .. ....................... ... f3. 7f 

Equati on [3 7] says the change in foreign rl'serves by defin ition mu st be equal to the 

difference between expo l·ts (X) anc! imports (aY) plus change in inflows Where a is a 

constant and stands lor the marginal propensny to import that must assume a value between 

zero and one. 

IJMd= kLlY ... ....... . ....... ... ..... . ........... f3.8f 

The change in a country 's money demand (Md) is prop0l1ionai to the change in il1come by a 

factor k which is a constant and the in verse of the velocity of circulation of money. 

!JMd = LlMs ...... .... .............. . .. ....... . . ·.f3. 9J 

By definition at equilibrium the change in money demand must be equal to the change in 

money supp ly. 

The central argument of the model fo ll ows the transmiss ion mechanism that changes in 

domesti c credit , given the level of reserves in equation [36] , implies a change in money 

supply. This in turn makes monev demand to change via equation [3 .9] The change in money 

demand implies changes in income through [3 7] which in its turn leads to changes in import. 

It follows that a change in import [37] in its turn implies an equiva lent and opposife direction 

change in foreign reserves [3 6] Therefore the model concludes that balance of payments is a 

monetary pheno menon , that is, an increase in money supply (via domest ic credit) assuming 

other thi ngs are unchanged , results in lower reserves and ultimate ly to balance of payments 

deficit s 



Thi s is the basic tinancial programming model of the IMF, which is the application of the 

monetary approach to BOP. Its prominent feature is to limit excessive credit to government. 

Hence, the basis tor 1M F prescription is to control domestic credit. The intuitive reasoning of 

the model is domestic credit or money suppl y in general is the basic element in maintaining 

balance of payments problems. [Khan and Montiel , 1991) 

The central feature of this approach was to estimate prospective demand for money on the 

bases of GDP, assumption about price expectation or intlation and other relative factors. ( 

[]\IIF, 1977) The argument is that by controlling domestic credit creation the authorities could 

keep the external accounts in balance and the change in international reserves to zero. 

3.2. Empirical Litu .Itltrc 

In the 1950's and 1960's of ihe Briton Wood's sys tem and fixed exchange rate regime, studies 

on monetary model s on international trade theory gave emphases on the monetary approach to 

the balance of payments. With the shin to flexible exchange rate regime in 1973 , however, 

there was a corresponding shiii in the literature to the study of exchange rate behavior and 

monetary approach to the exchange rate. In thi s sub section we sha ll bri efl y review the 

empirical studies conducted on the monetary approach sta rting with the earliest works. 
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Polak and Boisson neault (1960) made ear ly empirical research on the MABP applied to 39 

countries. Their topic is "Monetary Ana lysis of income and Imports and its Statistical 

Applicatiun." The study indicates tha t the model can predict import reasonabl y well from 

monetary data. If appropriate forecasts are made on exports and net capital flows which are 

exogenous to the model, the study shows that it is possible to determine alternative effects of 

cred it polices and other induced policy changes on balance of payments. 

1. Marcus Fleming and Lo rette Boissonneault (196 1) studied the relationship between money 

and imports based on the Polak model. Their empirical study on 36 countries for the period 

1950 to 1958 revea led a gouci correlation be:ween actual imports and the import data predicted 

based on the model. Moreover, the study appears to show better relationship for less 

developed countries than for large industrial ized countries. The study states that money 

creation and imports move together indicating a deliberate increase or decrease in credit leads 

to simultaneous increase or decrease in im ports that ultimately influence balance of payments 

situations. 

S, 1. Prais, ( 1961) recasts the Pola k model in a differential equation form and adds 

mathematical elegance to.\. he dlso pio neered fo rmulation of the model in terms of 

continuou, time that gives precise specification of ratio of the variables. He specified 

domestic expenditure fllllction that emphases the ro le of deviation of actual from desired 

money holdi ngs as the link between the rea l and monetary sectors of the economy,. which has 

been implicit in the Polak model. The study employed the dynamic adjustments of income, 
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money and changes in the BOP . It also discusses the observed movements in income and 

imports that are attributable to the process of adjustment. 

Rhomberg ( 1965) studied money, income and the foreign balance and focused on the money 

and expenditure relation. He argues that the Polak model may be improved if the Prais 

expenditure fu nct ion is used fo r shon-term predicti ve properties. He then est imates the entire 

Polak model using multiple regression technique. He was able to increase the predictive 

performance of the Polak model by estimating the structural equation rather than the reduced 

form. 

Unlike hi s predecesso rs Argy ( 1969) lormu lates the enti re Polak model by tak ing the variables 

in real terms. He shows two-policy targets income and the balance of payments that may be 

achieved by select ing proper val ues of the in struments, government expenditure and the 

money supply and he in vestigates the impiication of alternati vely using money or domestic 

cred it or central bank credit as a policy vari ab le. 

Polak and Argy ( 197 1) broaden the Polak model by incorporating capital market so as to make 

the model wo rk for advanced countries. They considered the effectiveness of credit ceilings 

and monetary ce ilings on the balance of paymeli ts in the face of unanticipated domestic and 

foreign di sturbances. T hey conc luded that a credit ceiling is a superior stabilizer as far as the 

balance of payme nts is concerned . With regard to stabilizi ng output, however; it depends on 

the type of disturbance or tilreatening stabi l:ty whet her credit ceiling or monetary ceiling is to 

be perfon iied . 
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Guitian (1973) emphas ized similar point that in a,n open economy the monetary authorities can 

control only domest ic credit crea tion. Unli ke Ihe conventional JS-LM theory, money supply 

can be influenced by facto rs outside of the control of the authorities . !--Ie then concluded that 

domestic credit is the appropriate policy instrument to dictate balance of payments situation. 

Johnson (1976) studying on monetary approach to the balance of payments emphasized the 

uniqueness of this approach [i'om previous approaches in that it introduced stocks as well as 

current expenditure into the adjustment process and balance of payments disequilibrium as 

transitory and cond itional on domestic monetary policy . A similar study by Hahn tried to 

investigate whether and in what circumstance the excess demand for financial assets be 

refl ected iii the balance of payments and concluded that the monetary model has surely made a 

contribution by givi ng pol icy insights . 

Khan (1977) conducted a study on the determinants of the balance of payments and Income in 

Developing Countries. !--Ie applied the monetary approach to ten less developed countries for 

the period 1952-70 and found that the moneiary model is able to explain the behavior of the 

balance of payments satisfactorily fo r many cou nties. !--I e concluded that the approach 

confirmi ng on the monetary aspects of BOP and nominal income determination is useful. 

Aghevil and Khan ( 1977) conducted another empirical cross-sectional study of 39 less 

developed count ries on the long run impl icat ion of the monetary approach fo r changes In 

international reserves The study concludes that the monetary approach performs well In 

cross-sectional dala given thai Ihe assumptiuns of n.lil emp loyment; perfect capital mobility 



and fIxed exchange rate regime are sati sl·ied . II ' these assumptions are not satisfied , however, 

the study concluded that an increase in the do mesti c component of money supply w ill not all 

lead to a balance of payments c' isequilibrium. 

Much of the recent empir ical studies o n the model try to test the so-call ed " offset coeffi cient" 

(Pilbeam, 1998) Accord ing to the MABP theory, estimates of the model in a fi xed exchange 

rate regime, suggest tha t an increase in the domestic co mponent of money supply lead to 

exactly offsetti ng fall in reserves. 

T hough the correct sign may be obtained, in many empirical estimates the magnitude fail ed to 

be stati stica lly equal to nega tive one. Pil beam (1 998) in his work on International finance 

sum marized result s of empiri cal est imates done o n offset coeffIcients for some industrialized 

countries. Accord ing to these studies, the result was mixed and some of the studies seem to 

shed grave doubt on the model. These studies were made in different periods, Bean (1976) 

found an offset coefficient of - 067 fo r Japan, Genberg ( 1976) got -I. 1 for Sweden, Kouri and 

Porter (1974) found -0.47 lor Austra li a, -0 .77 for Germany, -0.43 for ita ly and - 0.59 for 

Netherl a ncts Obstfeld (1982) found 0.003 fo r Germany and Taylor ( 1990) - 0.49 fo r U nited 

Kingdo m. 

One exp lanation g ive n fo r lower than expected offset coeffic ient as put forward' by M ager 

( 1976) , as cited by Pilbeam, 1998, is that exchange rates were not rig idly fi xed under the 

Brito n Woods system. Thi s causes part of the increase in domestic component of the money 

supply to (je absorbed by the exchange rare depreciation, instead of being reflected in the fall 



In reserves . Sim ilarl y, the cause for the offset coefficient to be above negative one as 

discussed by Obstfeld is due to li'equent practices of sterili zation of foreign exchange 

intervention by the authorities. 

Abebayehu Tegene (1989) studied mo netary expla nation of inflat ion for six Afri can countries 

for the peri od 1960-1983 . Acco rding to the empirical results of th is study, the monetary 

model is found to explain i!ltlation The empirical result therefore did not reject the 

monetari st view of inflation . 

A similar economet ri c study was conducted on the role of exchange rate and monetary policy 

in the monetary approach to balance of payments in the case of Malawi by Exley B. D. 

Silumbu (1995) using both annual and quarterly series . The stud y found that domestic credit 

is revealed to ha ve the ex pected negati ve impact (offset coeffic ient) fo llowed by· a positive 

coeffi cient that suggests the el'fectivc use of selective cred it policy stance fa voring export 

orie nted plantation sector. The study al so rejects sterilization operation from annually 

estimated data but weakly accepted in the case of quarterly dis-aggregated data. He also 

conducted causal it y tests and fou nd that it runs from credit to reserves when annual data is 

used wh ile the test reveals t11at it is li'om botil directions in the case of quarterly data. 

An empirical stud y o n MABP in the case of Zi mbabwe by R. Dh liwayo (1996) failed to reject 

the val idity of the model. The study was made for the period 1980 to 199 1 with quarterly 

disaggregated seri es. The empirical results obta ined in the study suggest that money played a 

sig nifi cant ro le in determining balance of payments. Thus the offset coefficient is found to 
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have the COl rect sign and magnitude . The paper "concludes that given the assumption of stable 

demand function for money, balance of payments disequilibrium can be corrected by financia l 

programming and money targcing. 

Nyokawa (1997) undertaken an econometric study on the monetary approach to balance of 

payments for Kenya for the period 1970-1995 using quarterly extrapolated data . . The study 

concludes that the empirical estimate support the thesis of monetarist approach and the offset 

coefficient. The result also suggest that causal relat ionship is one direction and that is 

domestic credit drives reserves which support the validity of the model 

Rigorous studies that directly focus on testing the val idity of the monetary approach to the 

balance of payments in Ethiopia is scanty or non-existing. Nevertheless, there are some 

empirical studies done on certain issues using the monetary model. 

Gamech (i 993), as referred in Martha (1999) , estimated a money demand function model with 

gross domestic product as a scale va riable, index of coffee production as a proxy foi' the effect 

of monetization and expected exchange rate, as an oppoltunity cost variable . He found that 

money demand is positively related to income, the price leve l and the rate of monetization and 

negatively related to the expected depreciation or the exchange rate. He obtains high-income 

elasticity of 1.2, owing to limitation in asset subst itution and instabili ty due to predicted 

economic disorders. 
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Alemayehu ( 1996) studied adjustment and effectiveness of monetary policy in Ethiopia during 

the period 1992/93 - 1994/95. He concluded that although the adjustment program was 

presumed to bring about improvements in the economy by pursuing tight monetary policy, the 

effecti veness of mo netary policy was constrained by some facto rs. These factors include 

limited control of money by the authorities, feed back effects from foreign asset counterpart to 

domestic asset counterpart, and lack of integration in info rmat ion for policy formulation that 

include timeliness and coverag~ or data base. 

Another study by Ergete ( 1998) estimated money demand fu nction for Ethiopia usmg 

quarterl y data for the peri od 1972(3) to 1995(4) by taking real income, the interest rate on 

depos its and exchange rate premium . Thi s econometri c study using the Johanson (1988) 

approach indicated that very low adjustment towards equilibrium and in fl ation has significant 

effect in the sholi run . Moreover, the pa rali el exchange rate premium is fou nd to have 

significant effect on both the shol't and long run demand for real money balances. The study 

also fai led to reject the ex istence of stable money demand fu nction 

Yohannes (2000) conducted an empi ri cal study on the dynamics of inflation for Ethiopia using 

quarterly dis-aggregated data for the peri od (197017 1 - 1998/99) by employing the Johansen 

procedure. [-Ie made use of different models to find an appropriate model that can predict or 

explain inflat ion in Ethiop ia . The emp irical result suggested an upward slopping Phillips 

curve from which the author concluded that apart from the emphases given to the demand 

management polices should also be geared to address suppl y side problems. The argument of 

inflation as a monetary phenomenon awaits the removal of rigid ities that is prevailing in the 
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economy. Unlike the empirical findings of Abebayehu indicated above, this study seems to 

cast doubt on the appl icabil ity of the monetary explanation of inflation in Ethiopia . . 

As indicated in section 1.2 under statement oCthe problem, rigorous studies that are conducted 

in testing the emp irical relevance of the monetary approach to the balance of payments in the 

case of Ethiopia is scanty or non-existing. 
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CHAPTER FOUR 

MODEL SPECIFTCA TlON, DATA SOURCES, AND 
METHODOLOGV 

4.1. Model Specifications 

Proponents of the monetary approach to the balance of pay ments argue that balance of 

payments di s-equi librium is essentiall y a monetary and not a real phenomenon, (see Polak: 

1957, Johnson 1976, Hahn 1';177) . 'Che medel postulates that balance of payments deficit is 

the diverg:;nce between the growth rate of money demand and domestic credit creation. Given 

the assum ptions of the model (ie. stable demand for money nll1ction, the purchasing power 

parity cond ition and verti cal aggregate supply I-unct ion or full employment), an increase in 

domestic credit creation 'O wi ll cau se an opposite and equal change in international reserves. 

Testing the val idity of th is statement is poss ible by estimating a reserve flow equation, which 

is taken to be a proxy for balance o j' paymenrs. 

Formulation of the si mple 1" c ,letary "pproi\(:h to the balance of payments model makes use of 

the fo llow::lg sets of equat ions 

The money suppl y (M'), wh ich is the sum of the domest ic component of money stock or 

domestic credit (D) and the international reserve (R), is specified as 

10 domestic credit cremio!'), is rcfcrcco 10 as the slock of cla ims of the banking system constituting both claims on 
government and clalllls all the pri\"aIC sector. Ii IS the dOlllestic component of monetary basco 
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M' = h(D+R) .... ....... . ............. .. . . ........... [4.1] 

The long run money demand fllnction (assumed to be stable) is positively related to domestic 

price level (p) and real income (y) but negatively related to the oppOitunity cost of holding 

cash or interest rate (r) is specified as a product 

L = pyr ...... .. ........................... .... .. .. .............. .{4. 2/ 

Monetary equilib rium requires equality of demand and suppl y, that is 

M' = L = h(D+R) = fiyr ..... .. ..... .. .... ... .... .. ..... ... /4.3/ 

From the equilibrium condition, the flilldamental · reserve ilow equation would be specified as 

LJR = LJ/L(p,y,r)j - LJf) ....................... ... .. ........ .. . /4.4/ 

The formal monetary approach to balance of payments model can be estimated using the 

reduced form of the reserve flow equat ion. Most empirical studies conducted on both 

developing and developed countries like Dhliwayo( 1996) for Zimbabwe, Nyakawa:(l997) for 

Kenya, Silumbu ( 1997) for Malawi. and Macdonald and HolLiwood (2000) for Japan are 

expansions of the model specified by Johnson (1976) that rests on the money supp ly identity, 

stable demand for money equation and equ ili brium condition in the money market. 

Equation [44] implies that the balance of payments, represented by changes in international 

reserves, is the di vergence between money demand and domesti c credit creation. This 
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proposition is the core of the model. Taking the di fTerence of [4.4) and rearranging'to express 

these equilibrium situations in terms of the reserve flow equation may take the form 

R ' . .. D . 
H R = 8 1 p+ 8 2 Y 8 , h+ BI r+ 8 5 H D"",,,,.,,,, .,,,,,,,,,,. ,, .,, .. ,,.[4.5] 

Where the (.) over a variab le indicates growth rates, H represents the money stock, h is the 

money multiplier and the other variables are as defined earlier. 

Equation [4.5) can further be simpl ified into an estimable fo rm after being transformed into 

logari thm , Tansformation IS made Lo avuid problems of normal ity in the data and for 

convenience. Recent emp iri cal studies like Silimbu ( 1997), Maclonald and Halliwood (2000) 

applied the transformed form 01'[4.5] as specified in the following equatIon 

JI J) H 11 111 Ii , = Bo + B,l1ln p, + 13 , l1 ln y, + 13,11111 h, + B ,11 111 r, + 13 , H I1 ln D,. + U, ", [ 46] 

However, estimating equation [4 .6] wo uld on ly tell information about the short run behavior 

of the model while our interest is to know about the fundamenta l long run relationship as well . 

The long run information i, '~Q nL,;neJ in the error correction term. Co-integration analysis is 

therefore '\n appropriate technique 10 exam ine the potential long run relationship of the 

vari ab les in vo lved in the model. Moreover, in equation [4.6) the coeffici ent of domestic 

credit is predicted to be negative one ( the offset coefficient).. evertheless in some empirical 

studies thi s magnitude is found to be lower Ihan the predicted value. Mguee (1976), as cited in 

Macdonald and I-Ialliwood (2000), argued thi s result arises due to the exclusion of the 



exchange rate va ri ab le from the model. In this stud y the above model is modified to include 

long run analysis and the excha nge rate vari able . The model is 

.[47] 

Where nt~1 is net foreign assets which is a pi oxy for balance of payments, p is the Addis Ababa 

price index wh ich is assumed to represent the country's price index as the national level price 

index is not avai lable, m is the money multip lier, r rep resents real depos it interest rate, gdp is 

real gross dOlllesTic product which represents the level of income, dc is domestic credit, rer is 

real exchange rate and Ut is the stOchastic error term . Lower case letters are used to indicate 

that the variables are in log form 

Theories of monetary approach to the balance of payments suggest that the coeffi cients should 

indi cate expected signs and lllagnitudes. Th~ constant term of the model Wo) is predicted to be 

zero. Th" coefficients of domestic price and real income are predicted to be positive one 

whil e the coefficients of interest rate, money mult ipli er and domestic credit are expected to be 

negat.i ve. Moreover, the offset coellicient or coefficients of domestic credit is predicted to be 

- I. The sign with respect to real exchange rate wi ll be empirically determined in the model. 

4.2 Data Sou rces and Transfo rmation 

4.2.1 Sources of Data 

The data used in this study are collected from different institutions and secondary data 

sources. Annual data on Gross Domest ic Product (GO P) and quarterl y data on manufacturing 
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pub li c enterprises are obtained fi'om National , Accounts Units of Ministry of Economic 

Development and Cooperation (MEDaC) Data on monetary stat istics and exchange rates are 

obtained from Annual and Quarterly Bulletins of the National Bank of Ethiopia and 

International Financial Statistics database ot' the IMF Quarterly data on the Add is Ababa 

price index is collected form CSA Both qualitati ve and statisti cal data, which are used for 

generating quarterly data, and graphic as well as tabular presentations used in this paper are 

either own computations or collected ti'om various secondary sources. 

4.1.2 Generating Quarterly Data 

Gross Domestic Product (GOP) 

The National Accounts unit of MEDaC has two annual series on GDP. The o ld seri es that runs 

from fi scal year 1960/6 1 to 1992/93 and the new series that starts with fisca l year 1980/8 1 

ru ns to-date. Our interest is to generate annual data for the study period 1967/68 - 1999/00. 

Since these two series have major structural break, adjustment is made to revise the new 

database backwards tor the period 1979/80 to 1967/68. The adjustment is made as the 

preceding year's level is Cf)mput~d to be the ratio of the current year level to one plus the 

growth rate of the old series II 

After obtain ing annual series lor the period 1967/68 to 1999/00, attempts have been made to 

disaggregate these annual data into quarterly series . The quarterly series is computed using 

II GDP,., = (GDP,) / ( I +g) : Where GDP, is the level or real GDP in year t and g is Ole growth rate in Ole old 
annual seri es. 
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coefficients that take into account seasonality of the data l'or the different sectors. (For the 

detailed discussion on the coefficients and their computati on see annex I) . 

Quarterl y dis-aggregated data on GDP for Ethiopia is not availab le. Yohannes (2000) tried to 

generate quarterl y GDP based on a technique ti'olll Ichero Otani as ap plied by Ibrahim and 

Tek lewold (1991) . He studied the quanedy contribu tion of each sector and came-up with 

seasonalitj' adju stment coeflicients tor each quarter. Based on these coefficients he 

di saggregated the annual GD P of each sector into quarterly series using moving average 

method , 

Here we tried to study the behavio r of seasonality fluctuat ions of each sector in its 

contribution to the annual GDp I 2 The study is based on both qualitative (interview, informal 

discussions etc with different people) and stati stical intormation obtained trom the different 

uni ts of CSA, Ministry of /" 5' icullllle, MSDaC ant! Development Bank o f Ethiopia. The 

Seasonal 'l uctuation of Agri culture, Manufilcturing and the Distributive Services are studied 

to arrive at seasonality adjustment coefficients tor each sector and for the different quarters. 

The quarterl y coefticients tor Agri culture are studied from the amount of labor exerted in each 

acti vity on man-days data fur which data on quarterl y basis are avai lable. The coeffic ients for 

Industry are computed fi'om quarterl y compiled data on twenty-eight manufacturing public 

enterpri ses by M EDaC. The coefticienls tor the service secto r are computed based on the 

sector's credit disbu rsemelll :' ·.)m the ba nking system, These coeffic i ~nts are computed for the 

12 I am indebted to my colleagues Tum kcbcdc alld Equar Dcsta who made a collaborative effort in studying the 
seasonality adjusllIlcllI cocfliClClltS for GOP 



major contributing sub-sectors. '\cc.ording to the information obta ined from CSA about 80 

per cent of agricultural output are cereals so that seasonality of agriculture is repr.esented by 

production 01' cereals . Similarly, Industry is represented by the product ion pattern of the 

twenty-eight manutacturing public enterpri ses. The service sector is also represented by the 

di stributi ve sub-sector, which accounts tor about 15 % in the an nual GDP. Other services sub-

sector is, however, equally divided into four quarters because it is less sensiti ve to seasonality. 

Finally, the quanerly data lo r each sector is generated us ing their respective coefficients and 

summed up in quarters as a now Following [Bahamani-Oskooee, 1986) the flow quarterly 

real GDP is disaggregated as QI + QI I + QIlI + QIV = Annual GDP.13 

Generation of Quarterly Data for Other Variables 

Monetary data such as data on net to reign assets, domestic credit, money multiplier, and 

interest rates 14 are collected li'om National Bank of Ethiopia Quarterly and Annual Reports of 

various issues. Data pertaining to price index is available on quarterly bases fi'om CSA The 

data on real effective excha"i:;c ra-,c is co mpllted li'om International F; nancial Statistics 

database. The index is computeci by taking qua rterl y data on wholesa le price index and 

exchange rates of 13 

13 The ammal GOP is as compiled by MEDaC. I dis-aggregated this annual series into quarterly based on the 
seasonali ty adjustlllent coefficients. . 

I + i 
It! Renl deposit imcrcst rale is cOlnpu:cd based o111!ic followillg ronnula I? = -- 100 Where i is the nominal 

1+ 11 
illterest rate and Il is the Illilatioll ralC R is real deposit illlcresl nHe 
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major trading partners of Ethiopia and applying weighted trade index to the base years of 

1995. 

The countries included in the computat ion are Belgi um, Kenya, Italy, France, Germany, 

United States, United kingdom. S Arabia, Netherlands, South Korea, Sweden, ,Japan and 

India. The countries are selected by their weight of import plus export to total trade of 

Ethiopia, and these countries have one percent and above weight. (For detail di scussion on the 

computation ofRE R see Annex lll) 

Limitations of the method 

Although the method is believed to be more plausible in accou nting fo r seasonal variations of 

GDP for each quarter, it may have the following limitations 

-It appl ies co!wan; ~od'fic i en t s over the study period 

-It ignores private sector contribution to industry 

-The share of other sub-service sector is equally di vided into four quarters 

4.3. Econometric Procedures 

The standard regressio n analys is req uires that data seri es be stationary and therefore we have 

to test thi s requi rement before we go into the estimat ion process (Thomas 1993) . In empirical 

studies with time series data stat ionarity 15 of tl~ e vilriab les under consideration is crucial to 

avo id problems of spurious regression, which may give very high R2 value and significant t­

ratios even with out true reiauonship amo ng the variables. That is if non-stationary variables 



were regressed using OLS the '··;sults obtained would be spurious wh ich implies that the 

variabl es have commo n trend in t ime and they may not have long run economic or causal 

relationship For the classical regression model to hold all the va riables involved in the 

regression must be stationary. 

Most time series of macroeconomic variab les are non-stationary in which case the variables 

may ha ve consistent trend relationship rather than tru e or behavioral relations (Johansen, 

1992). Although many economic variables exhibit long run trend movements, the literature 

provides techniques to make a variable stationary, namel y the Difference Stationary 

T echnique (DST) wh ich is making a variab le stationary by di Iferencing and Trend Stationary 

Technique (TST)' Gthat deal s with making a variab le by de-trending . 

The commonly used test for existence of unit root in the data is by detecting stationarity using 

the Di ckey-Fuller and Augmented Dickey-Fuller tests . The Dickey - Fuller test is used for 

regression w ith random walk 17, by adding drift, and by both drift and a time trend. The ADF 

is also based on the above except that it is augmented by a seri es oflags ' 8 

15 A stochastic variable is said to be stationary if its mean and variance is zero or at least constant over time and 
the covariance between two li -,-:-";", pCfuJds should only depend on distance in ;llgS ratJ1cr timll actl1al time at 
which the covariance is com puted (Gujanll i. 1995) 

16 Difference st.ationary ane! trend sta tionary techniques arc key concept s in lime series analysis. These concepts 
ca n be illustrated llsing the followi ng two regression models. 
YI = Bl + B2 I+u\ II I is in fact st(ltionary wilh say meal\ :I.era (l lId variance 0

2
. the regression represents a TSP 

ifone subtracts the Ircnd. (i.c.Bo+B1t) from the equat ioll. the result is a stationary process. However, ifY = Y I 

1 = a -U t ,..vhCfC ("/... is ;J COIIStant and Ut is stalionary with mean zero al\d variance 0
2 we ca ll such a process 

difference stationary process. 

17 Assume El is a random series with meal\ u and v~l1"1ance 0 :: . Then a process Yl is sajd to be random walk ifYt 

:::: Yt- 1 + E l LeI us assu me that YI) is zero . Then process evolves as follo ws Y I :::: e) .a.nd Y2 :::: Y1 + E 2 :::: 8 ) +82 

" 
and so on. We can have thcn Yj:::: L ~i HCllce E(Yt ) :::: ~ and va r(Yt ) = a :: . Since the mean and variance vary 

, t 

with lime the process is nOll-stat ionary alld it is ralldom walk. tMadda la. I SlY)) 

18 The ADF is t.he l-stati slIc for the cstJ mmcd Y III the rcgrcssJOIl : .6.Xt = ( /"' l/ + yXt• j -I- n .1 t 



The augmentation is required to account for possible occurrence of autocorrelation (Gujarati, 

1995). 

Making a va riable stationary by differencing onl y gives the short-run dynam ics while our 

interest may be to know also abC',.!t the long- ru n parameters. Non-stationary variables can be 

stat ionary by differencing but in differencing tl{e variable there will be loss of considerable 

long run information. For this reason we appeal to the notion of co integration. Ci-integration 

refers to a linear co mbination of non-stationary variables (Harri s, 1995) The concept of co-

integration implies that time series variab les may be non-stationary but their linear 

combi nation can be stationary. 

There are two procedures for testing the ex istence of co-i ntegration . These are the Engle-

Granger ( 1987) two-stage procedure and the Johansen (1988), maximum likelihood estimation 

procedure. 

[n the case of Engle-Granger two-stage procedure, if the variables involved are in the same 

order (i f all the variables are stationary in leve ls or by differencing once or so) then the first 

step is to estimate the long-run static model and obtain the residuals . Test for stationarity of 

the residual, which is the linear combination of the variables . [f it is found to be stationary 

then we say the variables arc co-integrated or they have long-run relationship. 

p 

+ oi L ~ Y, 1 + !;( Where t IS the lime tfcnd p is the nu mber of lags f: ( is the slochaslic error term and 
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The second step of this procedurp is to estimate the error correction model (ECM). That is 

regressing the firs t difference of the variables used in the static model with their appropriate 

lags by including the first lag of the residuals obtained from the static model (in the fir st step) 

as one of the explanarory variables. 

Thi s procedure has a number of limitations These Weaknesses are: first, the residual obtained 

in the first step is suspected to be spurious because it is generated from non stationary 

variables, second, this procedure does not require testing for the endogenity/exogeniety i.e. the 

procedure assumes a predetermined one way relationship. This procedure also assumes that 

there is only one co-integrating vector. Nevertheless, it is possible that there could be more 

than one co-integrating vectors, especially when more than two variables are regressed. This 

method has no systematic procedure for the separate esti mation of the multiple co-integrating 

vectors. [Enders 1995] The concept of a single co-integrating vector implies that there is only 

one equilibrium relationship among the variables involved in the vector auto regression. In 

the case of mUltiple co-integraring vectors however, there are more than one linearly 

independent relationship . 

The Johansen (1988) Maximum Likel ihood estimation procedure is superior in the sense that 

it overcomes the limitations of the Engle - Granger (1987) two stage procedure. The Johansen 

(1988) Maximum Likelihood estimation circumvent the use of two steps estimations. 

augmentation with lagged difference ensures the error terms arc while noise. The ADF has the same asymptotic 
distribution as DF SI,lIiSl ics so the sa me crili c;J! v;!lue can be Ilscci .( Gujarali , 19lJS) 



Unlike the Engle-Granger procedure, it does not requ ire to establi sh a priori assumptions of at 

most one co-integmti ng vector. It also avoids arbitrary selection of dependent and 

independent va riables. Testil :g the existence of co- integrating relationship is made on the 

bases of vector error correction mechanism (VECM). It rests on appropriate statistics for 

hypothesis testing for the number of co-integrating vectors. From these brief descriptions 

about the two available procedures it is evident that the Johansen Maximum likelihood 

procedure is superior in testing for co-integration. 

In using time series c1ata it is ol-len assumed that data are non-stationary, (Harris, 1995). Given 

the time seri es propel1ies of ou r va riables and the I imitations of the Engle-Gmnger procedure, 

it is beli eved that employ ing the Johansen (1988) and Johansen and .Tuselius (1990) 

Maximum Likelihood method is an appropriate p.rocedure for this study. 

Given the variables of our 'illeresr in equation [47], ,he Johansen procedure does not require 

to pre-cla-'3ify these variables as exogenous and endogenous The variables involved in the 

model are nfa, p, m, ,r, rer, gdp, and de where the lower cases indicate that the variables are 

transformed into logarithm To apply the Johansen procedure we first represent these 

variables in a vector J-onn as Xl and model it as unrestricted veclor autoregression (V AR) with 

k lags as fo llows 

Where Xi is an (nx I) mat rix of variables, W~ are (nxn) matrix of parameters and U, is 

independent ly and ident ically disrributed error term with mean zero vector and variance of 
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constant !1 vectors; Dr represents a vector of constant, dummies and other unrestricted non 

stochastic vari ables. 

The vector error correction model (VECM) can then be specified as: 

Estimated coefficients r and IT ill equation [4.9] respecti vely represent short-run adjustments 

and long- run information Di represents vectors of intercepts and pre-determined and 

restricted exogenous variables. 

If the rank r of IT is zero, no stationary linear combination can be identified, i.e. no co-

integration exists among the variables under consideration. On the other hand if IT has full 

rank , then it means that the va riables are stationary in levels. The interesting case is when IT 

has a reduced rank or when r is less than the number at' va riables in the regression. Thus IT 

may be decomposed into (X and W matrices. That is, IT = aW, where W represents the 

coefficients of r distinct co-i"teC'-ati~g vectors that makes WX, stationary and a represents 

adju stment coefficients 

The number 01' co-integrating vectors can be identified using test statistics called A-trace and 

A--max. These statistics are given by rhe following formula(Harri s, 1995) 

" 
A",,,,(r) = -rL:ln(I-{ ) 

I r t 1 



Am"x (r. r~ J) ~ - T /" (I-A, I) 

where Ai = eigenvectors, T = number of observations. 

The trace stati stic tests whether the re is at most one co-i ntegrating relationship while the 

maxi mal stati stics is used to leSt the null hypo thes is that there are r ~ co-integrating vectors as 

against the alternati ve hypothesis of r< I. 



CHAPTER FIVE 

EMPIRICAL ANALYSIS 

5.2. Unit Root Tests 

As described earlier, most macro econom ic variables are not stationary. One popular test of 

detecting stationari ty of va riabl es in rime seri es econometrics is the unit root test This test 

help s to detect whether a variabl e is stationary or not It also provides the order of integration 

at which the variab le can be stationary. '9 if a variabl e is stationary in level , i.e. without any 

differencing, then that variable is said to be integrated of order zero or 1(0). Similarly, if it 

becomes stationary by differencing once, then the variable is sa id to be an J(I) variable. 

Up on detecting the stationarity of the variables used in our model (equation 47), the Dickey-

Fuller (OF) and Augmented Dickey-Fuller (ADF) tests indicate that all the variables except 

real interest rate are not stat ionary in levels. The test result is presented in tableS . I IJelow. 

19 A process is saie! to be integrateci of order d. cie noted as 1(e1) . if it has to be differenced ct, times before it 
becomes stationary (Thomas l<J lJJ) 
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Table 5. 1 uepil:[ s LIllI! roO( test result o( al! the \' .. mable::> included in our reserve flow equation 

specification . rhe Dlt.:kt:y~hlilcr anu Augmemed Dickey~rLlller tests with and without a 

constant ri nd time trend as well as the decisio n criteria or critica l val ues are provided in the 

table. According ro [' he test result reponed in table 5.1 above, both the Dickey-Fuller and 

augmented Dud;:v-f:ullt:f tests ror unit raUl 1I1dic<lle Ihm all the vari ables are not stationary if 

no drift and [reml :t rl: ill<.:iU<.ko III Ihe I~SI II" Llri(1 and ti me trend are included however real 

domestic product ~l!ld imeresl rare are stat ionary ill levels whi le the rest of the variables are 

non-stationary If we take tile first di fferen ce. all the variables with or without drift and time 



trend are stationary Our variables of equation [47] are therefore a mixture ofT (0) and I(1). 

Unlike the E ngle-Granger !J" 'JCe~Lln:, the Johansen procedure allows to use the variables of 

different orders, ie. mixture of 1(0) and I( I) vac iabJes . Indeed it is possible to use a mix of 

orders of variables in the Johan sen likelihood procedure (Harri s 1995 P 80). The unit root test 

result suggest that the Johansen Maximum liberated procedure can be employed to test for 

existence of co-integrat ion or it allows to run the vector autoregress ive process. 

5.2. Co-integration Analysis 

Once we checked the order of integration we can now move on to test fo r the existence of co­

integrat ion among the variables involved in our model. If co mputed Atrace and Amax values 

exceed the critical values we may reject the nu ll hypothes is that co-integrating rank r=O. The 

Johansen test for existence of co-integration from equation [4.9] for quaIterly data collected 

for the period 1967/68 to 1999/00 suggest that there is one co-integrating vector. Which means 

that in the long run the hypothesis of rank p=O is rejected. The variab les invo lved are co­

integrated mean s that they have long run behavioral relat ionshi ps. As it is depicted in tab le 

5.2 existence of one co- integrating vector is su ppDIted by both A-trace and A-max statistics. 

Johansen and Juselius (1990) as referred in Dhliwayo (1996) recommended that the use of 

both tests is important because the power otthe trace is lower than that of the maximum eigen 

va lue test. 

Pcfiml test res ltits of rank, o. coefficients and ~ eigenvectors are presented in table 5.2 below. 

The nu ll for no co-integrat ion is rejecled at 1% ,Percent signiilcance level , which means that 

there is one co-integrating vector implying the existence of one equili brium relationship. 
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Table 5.2 Tests for rank, a coefficicnts and ~ cigcn vectors using the Johansen method 
a) Test of co-integration 

Indicates rejection at I % significa nce level 

b) Standardized ~ eigenvectors 

b) Standardized a Adjustment Coeflicients 

The VAH. includes four lags in cach variahle and the constant tCI'D iagnostic Tests 

Vector AR 1-5 F(245 ,-l1 I) ~ I.GG 13 (0.20 I) 
Vector Normality chi t 14) ~ G28.5~ (042)* 

Looking at the diagnostic tests, tests for vector serial correlation and normality are, conducted 

and the former does not detect problem at I % significance levels With regard to normality, 

however, even if different transformation mechanisms such as logarithm, square root or 

moving average are tried normality did not improve. However by increasing the lag to nine 
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the problems 01' no rmality has been elimi nated . Other diagnostic tests are not provided here 

because the test did not perf.'Y'11 C:erl' due to small sample size . 

The Pcfiml software result presented in table 5.2 ind icated that the null hypothesis of at most 

one co-integrating vecror (p= I) is not rejected at one percent sign ificance level. Which implies 

that there is one co- illlegrati ng vector. It tollows then that the first column of the a matrix is 

relevant. 

Weak exogeniety test is also co nducted by i mposi ng a zero restriction on the a coefficients of 

the fir st co lumn using Likelihood Ratio Test. Thi s helps us to write the endogenous variab les 

conditional on other variables in the VAR The test tor zero restrictions ofa matrix is referred 

to as the test for weak exogeneity. 

Table 5.3 Tests for zero restrictions 011 a coefficients for testing weal, exogeniety 

Nejee/ion al 5 percem level 
** Rejection at J % per cent s(f!.n; :~i~ . mG\ .. ievd 

According to the result rcpol'ted in table 5.3 , the zero rest riction on a coefficients is rejected 

for the net foreign assets (n t~l) , domest ic credit (de) and real interest rate ( r) variab les but not 

for the other variables. Hence, from the LR test l'esult above it is evident that we may reject 

the weak exogeniety hypothesis to r nfa, (our dependent variable), de and r. Nfa and rea l 
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deposit interest rate are rejected at I % level of signi ticance while domestic credit at 5% 

significance level. Th is implies that we could have three equations fo r each endogenous 

vari able conditional on those exogenous variables. Thi s wou ld mean that the discovered long 

run linear combinations might contain some important information, which can also explain the 

behavior of domest ic credit and interest rates. 

In this part icular case thereto re we may have three normal izing possibiliti,,<s2o One 

poss ibility, which is of our interest, is to normalize with nfa by conditioning on the other 

variables. Thus, the single equation with the estimates of the long run coeffi cients, ( in this 

case they are elastic ties,) can be written as eq uation (5. I] below. 

nta, = 3. 141p, + II. 9gdp, -4. 634r, - 1. II 71 Ill, + 6. 717rer, - II. 856dc, ...... [5. I} 

Si nce we have only one co-integrating vector, the error correction term is the first element in 

the a matrix presented in table 52(c) It measures the feed back effect or adjustment to 

equil ibrium relation to the variables in the vector. The magnitude of this term is -0'1197. It is 

stati stically significant at I % level ofsigniticance and its sign is as expected . The 

negative sign indicates that economiC agents adjust towards long run steady state by about 12 

percent per quarter aner a shock is injected. Despite its statistical significance however, the 

magnitude of this term is low which implies that there is a very slow or weak adjustment 

20 NO fmalizlJIg in this contest rcrcrs 10 writhing the model in terms or dependent and explanatory variables 



process to the long '·UIl steadv stale path . Hence the dis equ ilibrium can be ful ly adjusted in 

eight quarters, with aboul 5no ', aLJLlSL11ent every yea r 

The long run coetlicients of the respective variables should be tested for their significance to 

determine which va riable uniquely consti tutes the co-integrating vector. Hence a zero 

restriction is imposed on each coefficient and' the vectors fo r Likelihood Ratio tests are 

conducted. The resull is summarized in tab le 5.4 below. 

Table 5.4 Tests for Zero Restrictions on the long run parameters 

* Rejection at 5% percelll siJ;lIIficance level 
** Rejection at J% slJ;l1Ificance level 

The test result in table 5.4 indicates that do mestic credit (de), money multiplier (m), and real 

income (gdp) are not statist ically signiticant in explaining net fo reign assets in the long run. 

The offset coefticient obtaine.j is - 0.856, which is very close to the expected one-to-one 

offsetting coeHi cie l1l of' - I . Nevertheless, the signs of the long run parameters are as a priori 

predicted by the monetary approach to the balance of payments model. The model assumes 

that the balance of payments is positively related to the domestic price and real income, while 

it is negatively related to interest rate, money multiplier and domestic credit. The empirical 

result suggests that balance of payments is directly related to the exchange rate in the long 

rum. Nevertheless, the effect of exchange rate adjustment to balance of payments depends on 

the Marshall -Lerner condition. 
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In the foregoing discussion 0[' the Johansen procedUl-e we saw that long run relationship exists 

and proved to be significant The associated long run parameters are also determined and to 

conclude the empirical analysis of the model we have to estimate the short run dYNamics and 

obtain the coefficient for r ' s in equation 1491 through the estimation of parsimonious vector 

error correction model (.PVECM) 

5.3. En'or Correction Mechanism 

But before we move on to the short run analysis, the zero restriction tests on a coefficients 

indicated that there are three endogenous variables in our model. If we estimate the single 

equation through OLS it may lead to si multaneous equation bias. In thi s case therefore we 

appeal to the simultaneous equation estimation of net foreign assets, domesti c credit and real 

interest rates using the two stage least square (2S LS) estimation method . 

The general unrest ri cted error correction specitication of the two stage least square (2SLS) 

estimation result in which net foreign assets, domestic cred it and real interest rate are 

endogenolls is repoJ1ed in eq uation [52]. But only the results for net foreign assets equation is 

reported because our interest is not in the relationship of domestic credit and interest rate to 

the speci fied exogenous variables. Equations of domestic cred it and interest rate are reported 
" 

in annex IV. 

In thi s two stage least squares estimation one period lag of each variable and the first lag of 

the error correction term are included. However, the VAH. process is done with four lags as 
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lag length above and below fou r were nor signiticant Since we are using quarterl y data taking 

fou r-lag length is cquivale::l ro une iag in annual series, wh ich is expected . Equation [5.2] 

below represents the 2SLS est imation of the general error correction representation for the 

reserve flow equation, whi ch also consists the effects of domestic credit and interest rate. 

L'l nfa\ = 0.038 + 0.2L'lnta,.[ - OA2 L'ldc'.1 - 0004L'lr\.1 + OA3L'lm + 007L'lm\'1 - 0.28Mer 
(065) (114) (-OAI4) (-0041) (069) 0 10) (-0.324) 

- I 52Mer\.1 + O.S3L'lp - 003L'lp\.[ - 0.83L'lgdp - 0.36SL'lgdp'.1 - o 34VECM\.1 . . .. [5.2 [ 

(-159) (0 .81) (-0.05) (-2.39) (-1.15) -163) 
The value in parenthesi s is t-values 
(} = 0 .53 70 
Diagnostic Tests 
AR 1-2p = 

ARCH chiy(4) = 
F form (1 , 113) = 

0.3 97 [0 .526] 
9027 [0.0604] 

0.36487 [C.5 ) LJ 

Vecto r AR 1-5 F(45 ,288) =2 1598[0] ** 
Vector Normality = 96.32 [0.0] ** 
Vector Xiy F (1 44 , 498) '~ 1 5078[0]** 

** Indicates reJeclion at 1% 'Ievel of significance 

In the estimated equation, VECfYI, .1 stands for the lirs! lag o f the co-integrating vector for 

international reserves o r balance of payments specification. L'l is the ditlerence operator 

indicating first difference of the variab les, other variab les are as defined earl ier.. AR 1- 2F( 

0.397) [0.526] IS the Breausch-Godfi'ey Lagrange multiplier test statisti c .for serial 

autocorrelat ion up to the second lag, ARCH is a test lor autoregressive conditional 

heteroscedasticity, normality X' is the Jarque- Bera test fo r normality, (} is standard error of 

the regress ion . 

Since all the variables included in the general ermr co rrection representation in equation [5 .2] 

are stationary then the standard [ and F ratios and other diagnostic tests are valid. The ECM 

has the correct sig n and it is statist ically siglllfi canr . 
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But we cannot take this model as the tinal model o f the reserve fl ow specification since there 

are a number of statistically insignificant coetticients. The coetIicients of domestic credit and 

real interest rate are among those variables wi th small t va lues. Thus according to Hendry's 

general to specific mode ling approach as referred in Solomon Tesfay ( 1999) we have to leave 

thi s over- parameterized equation and move on to a more parsimonious model. The 

simultaneous equation fJ'am~'hork is Idi and onl y the single equation framework is adopted. 

Because, fir st of all, our interest is to estimate one variant of the monetary approach to balance 

of payments (the reserve now equation) and not in knowing about either domestic credit or 

interest rate modeling, and hence we may not get meaningful do mestic credit and interest rate 

equations in the alternative simu ltaneous equation specification . Secondly, the estimated 

domestic credit and interest rate equations could not pass constancy of parameter estimates, 

i.e. in add ition to other diagnos ti c test problems reported under equation [52] According to 

Hendry (1988) lirilure to 1:·~'c 3 ti", pMameter constancy test in such simultaneous equation 

estimatiol's may be an indicative of taking the variables as exogenous vari ab les in the system. 

Mo reover, Ericsson (199 1), as cited by Dheliwayo (1996), has also pointed out that a more 

powerful test for exogen ie ty is parameter stabil ity. 

To test for stabili ty of parameters, the recursive graphs that plot sequential one-step ahead 

chow test, and one-s tep ahead res iduals for domestic credit and interest rate variables 

corresponding to equation [52] are dep icted in figure 5.1 and 5.2 below. 
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Figure 5.2 Parameter Stability test for Interest Rate in two stage least square estimation of equation 5.2 

As can clearly be seen in the plots (fig.5.1 and 5.2), the va riables fail to pass' parameter 

stability tests. We can therefore assume that both domestic credit and interest rates are weakly 

exogenous va riables in the system . I-lence we can safely specify the reserve flow equation 

conditiom'! on all explanatol'y va riables (equation 4.7) and thus resort to single equation 

estimation. The variables in the error correction system are all stationary because they are 

di fferenced and hence OL.S cal; be emp loyed 



T he over parameterized sho rt-run dy na mics reserve flo w equation of our model can generally 

be specified as equat io n [5j j as lo ll ows 

~ k k ~ k 

!J.n/a, = E o + I B,!J.I7/(I, , + I B, 6dc, i + I B16 m, , + I B., !J.p, , + IB ,!J.rert-j -I-
, , , " , " , " 

k k 

LB,!J.gdpH + I B7!:,./ ; , +B, E ,., + u, ........ [5.31 

, " 

Where !:"nfil, is changes in log of in ternati onal reserves or balance of payments, k is the 

number of lags used, E 's are the res idual of the restricted vector or the error correcti on term 

and the other va riab les are ::.; tkiin ~d earlier. The model reduct io;l process with the single 

equation J;ke equati on 5.2 is estimated fo r nea using OLS . Unlike in the two-stage estimation 

case here both domest ic credit and interest rale m:e entered as exogenous variables. 

Starting wit h nine lag lengths difference of each var iable o f the over parameterized error 

correction model is tried acco rding to Hendry's general to specific approach to get the most 

parSlln01110US dynamic reserve flow equation using the t-tests against the information from 

each lagged variab le After a seri es of eliminations of insignificant variables, the 

parsimo nious sho rt run dynami cs t-i nal result is obtained . The preferred resu lt is presented in 

table 5.5 below. 
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Ta ble 5.5 Regress ion Result for Short rUII Dynamics of the Reserve Flow Equation .. 

Diagnostic Tests 
AR 1-5F(5 , 104) - 1.2974 I0290X I 
ARCH 4 F(4, JOI ) = 2. 109 IOOX591 

Normality %2(2) = 47.79 jO.Ol931 
RESETF(l , 108) = O.J332 105 118 1 
R' = 0.4556 DW = I 90 (J = 04395 
Values given in square brackets arC' :hc ;··;·ob::bilitics of diagnoslic tests. 

In the proc:ess of obtaining the preferred parsimonious model , the t-value for signifi cance of 

ind ividual variables and F-test fo r model reduction were lIsed as criteria in dropping 

insignificant variab les. The VECM I . , stands for the tirst lag of the co- integration vector for the 

reserve fl ow equation, which indi cates the long run feed back effects or adjustments of the 

error. 

A new test of Ramsey's RESET is included as model eva luation as shown in the diagnostic 

test. The diagnostic tests (ideC[ n(1 problems. The F tests for the joint significance of 

coetllcien·.s strongly suggest that the null hypothes is that all coetllcients are zero at the same 

time is rejected . Desp ite the fact ihat we ha ve ti me series regression equation, the R2 value of 

about 46% suggests that the reserve fl ow equation is not sutllciently explained . The estimated 
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coefficients are stati stically valid since the residuals are suggested to have all the required 

properties. These properties incl ude no evidence of serial autoco rrelation, the presence of 

autoregressive conditional heterosedaticity in the residuals is also rejected, no problem of 

mi sspec ification and functional forms . Generally the diagnost ic tests are Guassian except the 

rej ection of normality at 5% sign iti cance level. Fol lowing Harris, 1995 we can say the result is 

sati sfactory. 

Lagged values of the dependen' variable (reserves) are fou nd to be significant that may 

suggest two im plications. One could be that if previous peri od reserves were good (i ncreased) 

then it may result in that the country gains cred it worthiness so that current reserve may 

increase. Secondly, it may also imply that if previous period reserves were high there would 

be increased import of intermediate imputes so tbat there wi ll be an increase in the production 

oftradables that ultimately lead to increase in reserves. 

Domestic price, interest rate and the money multiplier are found to be statisti cally significant 

in the shOJt run, but the exoecteri negative signs of the multip lier and rea l interest rate are 

rejected. This may impl y that the variables have limited power of explaining reserves due to 

the shallowness of the fll1ancial secto r develo pment and low degree of monetization of the 

Ethiopian economy The above preferred model also suggest that real effective exchange rate 

is stati sticall y significant in the short run but with switches in signs. [ts one-quarter lag bears 

the correct expected negative sign, wh ile the second lag indicated a positive relationship . 

Since the sign with respect to exchange rate challge is an empirical issue that depends on the 
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Marshall-Lerner conditions, the switch in signs in the short rum may suggest that the effect of 

exchange rate is ambiguous. 

The effect of real income ir. , 'Ie short run on balance of payments is mixed. One-quarter lag of 

real gross domestic product indicates a significimt and positive coefficient as predicted by the 

model, while the eighth lag however become signiticant but negative The positive 

coefticients may suggest that the increase in income did not leak out in import and hence draw 

down in reserves. On the other hand, the negative coefficient may suggest that previous 

period increase in Income may lead to increase in imports in the current period and hence 

decline in reserves. 

The coefticient of the error " ')IT,,~[i0n term is negative and statistically significant implying 

provision 0f powerti.t1 sUppOl1 for co-integration It gives a measure of the average at which 

reserve flows adjust to the dis-equilibrium condition and about 78 percent of the adjustment in 

reserves in the shmt run is made in one quarter. 

Finally, the preferred model indicates an expected negative coefticient for domestic credit but 

the model 's central postulate of one-to-one offsetting coefficient is not consistent Instead the 

result indicates an overstated coeffic ient, implying that increase in domestic credit deteriorates 

balance of payments by more "har the increase in domestic credit. 
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5.4. Calisality Tests 

One very important issue in verifying the val idity of the monetary approach to the balance of 

payments model is the direction of causation between reserve fl ows and domestic credit 

creation. The most popular test in check in g causa li ty is the pair wise Granger causality test. 

The procedure we appl ied in testing the causali ty of these two variables is based on the 

follo w ing null hypothes izes. The hypothesis and the test results are presented in table 5.6 

Table 5.6 Eviews Test Result of Causality 

NFA does llor 

According to the test result provided in the table above, the null that "Domestic Credit does 

not Granger Cause Reserve tlows" is rejected at I percent significance level and hence the 

direction of causality is fro m domestic credi t to reserves, which confirms va lidity of the 

monetary approach to the balance of payments mo deL 
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CHAPTER SIX 

CONCLUS ION AND POLICY fMPLlCA TIONS 

6.1 Condusions 

This paper has attempted to empiri call y exa mine the releva nce of the monetary approach to 

the balance payments model in the case of Ethiopia . The study is undertaken on quarterly data 

coll ected for the period 1967/68 (I) to 1999/00 (4) . The Johansen (1988) Maximum 

Likelihood estimatio n technique is employed in the study. Our interest was to estimate one 

variant of the model (the reserve flow equat ion), which indicates the overall balance of 

payments effects of the va r i ,\hle ~: :nc!uded in the model ; namely ne~ foreign assets, domestic 

credit, domestic pri ce, rea l gross domestic product, real exchange rate, real interest rate, and 

the money multi plier. 

Give n the time series properties of the va riables, bo th the vector autoregressive (V AR) and the 

short run dy nami cs error co rrection model s we re est imated to verify the validity of the 

monetary approach to balance of payments model. Accordingly, the empirical resu lt 

suggested that the va riables are co-integrated in the long run as ind icated by a rejection of the 

nu ll hypothesis o f zero co- intpgr?'i ng vector. Ex istence of one co-i ntegrating vector is fai led 

to be rejected by both A.- trace and A.-max stati stics T he error correction coefficient is also 

fOLlnd to be statislically signilicant and correctl y signed . 
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The long run reserve tlow (balance of paymen ts) equation was estimated and the result 

suggests that only exchange rate and real interest rates are statist ically significant. However, 

all the variables involved in the model have ex hibited the correct signs as predicted by the 

monetary theory. The monetary approach to the ba lance of payments model predicts that 

ba lance of payments is positively related to real income and domestic price while it is 

inversely related to interesl rate, money multiplier and domestic credit. The sign with respect 

to the real exchange rate is however an empirical issue and hence the evidence here ind icated 

that it is positive in the long ,c.n \¥ ilik it is mixed in tbe short run . 

Balance of payments is found to have significantly explained by its lagged value. This may 

suggests that increase in previous quarters reserves may lead to an increase in current period 

reserve through its impact 011 cred it wOl1hiness of the country and increase in the production 

of tradab les that ultimately may lead to bu ild-up in reserves. 

The empirical result seems to suppon the model prediction of unitary elasticity of domestic 

pri ce in the short run. Real c· .ch .. ;,gc rate is found to be significant both in the long and short 

run ana l y~!s of lile model. In terms of its sign it was positive in the long ru n and switched to 

negative in the sho rt run with one-quarter lag and immediately swi tched to positive after two 
~ 

quarter lags. Thi s implies the general consensus among economists regarding devaluation that 

it has a negative effect in the shon l·un, but in the median and long run devaluation improves 

balance of payments as su mmarized by the J-cu rve effect. Although Ethiopia's financial sector 

is shallow and capital and money markets are not developed, interest rate is found to explain 

balance of payments both in the long and short runs. but the short run sign is inconsistent in 



the model. Real income is predicted to have a positive sign unitary coefficient in the model. 

The Empi rical evidence, however, suggested consistent sign but t~l i led to veri fy the.magnitude 

in the lo ng run. In the short run , however, there is a swi tch in sign 

The unde;,:ying key proposition of the model is that a change in the domestic credit wi ll resu lt 

in an equi-proponionate change in reserves or balance of payments. The most cri tical issue in 

versify ing the monetary approach to balance of payment model is then predicting unitary 

elast icity for domestic credit , or the otfset coefficient. The empirica l results suggested that 

both in the long and shon runs the sign is tound to be consistent as predicted. With regard to 

the offset coefficient however it was insignificant in the long run while sign ificant in the short 

run bu t the predicted one-to-one relationship is rejected. The unitary elasticity of the offset 

coefficient is overstated fro.li ,he predicted val ue. The empirical test on the offset 'coefficient 

for many ,:eveloping and developed countries was mixed (see Pilbeam, 1998, Hall wood and 

Macdonald, 2000) . In some instances it is tound to be under the predicted value and in others 

it becomes above negative one in absolute terms. The reasons why this coefficient is higher 

than predicted value, as argued by researchers, are exclusion of exchange rate expectation 

from the model , sterili zation practices of central bank and si multaneity biases in the variab les 

under consideration. In fact, even if the simultaneity bias is accounted for, the exogeniety 

assumptions of real income, price, interest rate, and exchange rate, in the real world is not 

justi fied (see Macdonald an,: : 1all.",0(;;], 2000) 

To account for the simultaneity bias the two stage least square estimation method was 

conducted . The result suggest that the authorities have been pract icing sterili zation as 

X7 



indicated 0y a signitlcalll coeilicielll of the net i'o reign assets in the two stage least square 

estimation of domestic creelii . The estimation result is reported in annex [V. 

Causality tests between domesti c credit and net fore ign assets based on the Granger causality 

procedure support the monetary approach to the bala nce of payments that causality is from 

domestic credit to reserves. 

6.2. Policy Implications 

The purpc,e of this paper has been to empirically test the va lidity of the monetary approach to 

the determinants of balance of payments in the case of Ethiopia. The empirical resu lt 

suggested that money plays signillca lll role in explaining balance of payments. This implies 

that the monetary authorities have to pay attention in controlling domestic credit creation in 

order to improve external imbalance. 

Apart from tight monetary and fiscal policies, other reinforcing poli cies that induce expOIt 

diversification anel build Lf' in reStwes hy improving supply side rigidities have to be 

implemen;ed. 

The lVIABP reli es on certain assumptions the plausibility of which in the Ethiopian context is 

questionable. Insignificance of interest rate and money mu lti plier as well as their inconsistent 

signs seem to be the renection of this t~IC[ To this end, fina ncial sector development and 

monetary deepening would in crease the appl icabi lity of the model. It also enables the 



authorities to il11plclllem ind irect monetary po li cy in struments so pol icies have to be geared 

accordingly. 
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Annex-I A Simple Mathematical Oedvation of the Marshall~Lerner 

Condition 

The cu rrent account is defined as 

CA = X - M .[A. I ] 

Where X and M respectively represent exports and imports. Given the assumptions of the 

model that both domestic and foreign pri ces are fi xed and any changes in relative prices are 

due to changes in nominal exchange rate; i.e. 

. .. [A.2) 

Where P and p' stand fo r domestic and foreign price levels, Xv and Mv represent the volume 

of exports and impons, respectively and E is the nominal exchange rate or the domestic 

currency unit per unit of I·o reign cu rrency. 

By making simplifying assun, prion or index ing prices as P = p' = I, then equation fA 2l 

becomes 

CA = X" - EMv ............... ...... .. .......... [A.3 ) 

Taking the total difference of [A.3 ) and di viding through out by dE (changes in the exchange 

rate) gives 

dCA = dx _ /~'dM - M ... ....................... .. . 
dE ,II\' d1,· 

. ... . [AA) 

Defining elasticit y of expons as the ratio of percentage change in exports to that of percentage 

change in exchange rate and the elasticity of imports as a ratio of percentage change in 

imports to percentage change in exchange rate, we get 

and 



dX I,' 
n - dX = 
'IX - dl '; X ' [AS] 

dM I,' d/-; 
11m = dl.; M ; dM = - '1 mT,vl ......................... [A6] 

Substituting [AS] and [A6] fo r dX and dM into IAA] yields 

dCA _ ( X) 
-- n -
dl,; . IX I c' + '1 ", M - M . . ... [A7] 

Di viding ~ach term by M and assuming thar rhe current account is initially in balance that 

implies X = EM, then [3 .7] becomes 

dCA X 
dEM = I1x "-IV! + 11", - I 

dCA 
dE - M(11, + l1m - I) . 

... [A8] 

. .......... [A9] 

Equation [A9] shows the Ma rshall - Lerner cond ition, whi ch implies that if the sum of 

elasticity of exports and imports exceeds unity then we say that devaluation improves the 

current account balance. Conversely, if the sum of the two elasti c ties is less than one, then 

we may conclude that devaluat ion worsen the current account. 



Annex II . Methods of Quarterly Dis-aggregation of CDP Data 

Agdculture Sector 

Ethiopia's GDP is bel ieved to be highl y atl'ected by seasonality of agricultural harvest. This is 
mainly due to the fact that agri culture is rain fed. The structure of agricu ltural. harvest is 
divided into ma in harvest, which acco un ts about 95 per cent of the total agricultural GDP, and 
the Belg harvest that accounts for the balance. According to information obtained from CSA, 
any thing harvested between September and January is classifi ed as main harvest ; and the rest 
are Belg harvest. Moreover, a survey by CSA has also suggested that about 80 percent of 
agricu ltural GDP are cereal s. 

Studying the behavior of quarter l , ' contribut ion of the Agri culture Sector to the total GDP is 
computed based 0 11 the amount of labor exerted to each activity in the production of cereals 
for which data is availab le. The data and the . computed coefficients are presented in the 
following mble. 

Table Annex -II (a) . Labor Requireme nt for diffe rent activities for selected cereals 
(in man-days) 

Barely Wheat Tefl' Ma ize Sorghum Average Ratio 
I" Plaughing 4 4 5 7 5 5 0.075 
2nu Pl aughing 4 4 5 7 5 5 0.075 
3'" Plaughing " " 5 " " 0.045 J J J - J 

Planting, 
SOWing, 
covering 4 4 6 8 4 5 0075 
I" weed ing 15 I I 22 20 24 18 0.268 
2nd weed ing - - - 24 7 6 0.089 
Harvesti ng 13 18 18 9 9 13 0. 194 

Thresh ing . 
widowing 
(shelling) 7 10 17 19 9 12 0 179 
Total 50 54 78 88 63 67 1. 00 

. -, 
Source: CSA, Development Bank 01 EtlllOPJa, and M I III stry of Agncu lture 

The allocation or each acti vity to each quarter and the deri vation of the coefficients are 
performed as foll ows These coerti cients give the quarterly weights of agricu ltural output 

July, August & September (Q I) = Sowing & I" weedi ng 

October, November & December (Qll) = 2'''' weeding & Harvest ing 
January, February & March (QlIl ) = Threshing 

April , May & June (Q IV) = P'au) 1ins ( I" , 2"" & 3'd) 



For each quarter the coetTicienrs are: 

Ql = 0.075 + 0.268 = 0.343 

Qll = 0.089 + 0 194 = 0.28~ 

QlIl = O. 179 

QIV = 0075 + 0075 + 0.045 = 0 195 

Since the Belg season (small rain season) is very small , about 5%, relative to main s'eason, it is 
ignored . 

. Industrial Sector 

The coetftcients for seasonality of industry in the total GOP are computed from quarterly 
production data compiled by MEOaC on twenty-eight manufactu ring public enterpri ses for 
which data is available since fiscal year 1993/94. These coefTicients are presented as fo llows 

Table Annex- II (b) Quarter y 1\llanulilct ufi ng Sector G 'OP an d d correspon IIlg ratios 
Q'.:artcl' Total Ra tio 

Ql 1162178 0.2 17 
Qll 1385103 0.259 
QIll 1412160 0.265 
~ IV 138884 1 0759 
Total 5348282 1000 

Source: MEDaC 

Services Sector 

The quarterl y seasonal adjusllnelll coefficients are calculated for the di stributive sub-service 
sector based on loan disbu rsement li'om the banking system. The di stributive sub-sector 
includes trade, hotels and re 'tC:ur,:;;IS, and transpol1 and communications. The distributive sub­
sector aCCOU11lS for about 15% of the total service sector 's GOP. It is also believed that the 
distributivp sub-service sector acti vely uses bank credit in the form of overdraft faci li ties and 
term loans. The time seri es quarterly c1isbu rsemenr of bank loans to the distributive service 
sector is ava il able from the quarterly bu lletin of Nationa l Bank of Ethiopia and data from 
1985/86 to-date are used For Other Services, however, the annua l data is equally divided into 
the four qual1ers because Ihis sub-seclor is beloved to be less seasonal sensitive. 



The average quarterly loans disbursed as well as the corresponding ratios are provided in the 
following table" 

Table Annex- 1I( c )Average Quarterly Di sbursement fo r Distri butive Services and computed 
coel1icients . 

Distri butive Services QI Ratio QI Ratio Ql Ratio Ql Ratio 
Domest ic trade 458 0. 164 3351 .5 0.377 2705 .3 0.304 1368.6 0. 154 
International trade 791 .4 0. 184 1006.4 0 .234 1476.2 0.344 1019.8 0.237 
Hotels & Restaurants 300 .2 . 0.258 314 .7 027 1 2474 0.212 299.8 0.257 
Transport & Coml11. 459 1 0. 198 598.6 0.258 5664 0.244 693. 1 0.299 

A verage Ratio 0. 20 1 0.285 0.276 0.237 
Other Services 0.25 0.25 0.25 0.25 

. -Source : NatIonal Bank ot Ethiopia Quarterly Bulletlll vanous Issues 

After gett:,rg the coefficients to r agricultu re, industry and service sectors for each quarter, we 
multiply the annual GDP by each coefficient to get quarterly sect oral values and then add 
them to generate the quarterly annul GD P. 

21 The olher sub-service scclO r 1I1ciudcs banking and insurance. administration. defense, just ice, education , health 
and ule like. 
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Annex III Computation of Real Effective Exchange Rate Data 

The data for the const rllction ol>:al elrecti ve exchange rate is obta ined from variOliS sources. 
Exchange rate and wholesale prices are obtained fro m International Financial Statistics 
monthly database, March 2000 issue. Trade weight is computed from the direction of trade of 
Quarterl y Bulletin of NBE. T'he base year is taken to be 1995 as thi s year seems to be normal 
in that there was no war or drought in the country. 

It is very diffi cul t to include all trading partners of Ethiopia in the study. Therefore partners, 
which has one percent and above of import plu s expon to total trade of the country are 
selected. Accordingly thirteen countries are inc luded in the study. Jointly these countries 
account for about 80 percent of the total trade. The countries and their corresponding weight 
is presented in the following rab le. 

Table Annex nl Trade weights of selected countries 

I 
.. 

Name of country Weight I , 
. Belgium 0 0239 

Germany 0.1538 
India 0 .0 195 
Italv o 1068 
Jaoan 00 153 
Kenva 0.0221 
Korea 00863 
Netherland s 0.0327 

-
France 0.0274 
Saud i Ara bia o 1205 
Sweden 0.0 186 
UK 0.04 54 
US 00906 - -

After co ll ecting the data the nominal effective exchange rate is computed as fo llows. The 
nominal etfective excha nge rate is delined as the weighted average of exchange rate of the 
domest ic currency per a unit fo reign currency as 

" 
NEE R = I Wji l jl 

I 

I () I 



Where Wj; = trade weight of country j al lime i 
Ej; = nominal exchange rate de[ined as domestic currency per a unit of foreign 
currency 
N = number ot"trading panners 

The real effecti ve exchange rate is co mputed by detlating the NEER by the ratio of relative 
prices of tradab[e to non-tradable. [n choosing the relevant price index we take the whole sale 
price index where availab le as a proxy fo r price oftradab[e. [n the absence of whole sale price 
we take the CPl . The REE.R is then calcu lated using the formula : 

• " pi 
REER = '\' Wjl/';ji -

~. . j)i 

Where Pi = Whole sale price index of partner countries 

Pi = cpr of Ethiop ia proxy by the Add is Ababa price index. 
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Annex IV General Unrestricted Error Correction Specification 
of the two Stage Least Square (SGS) 

Annex IV (a) Two stage Least Square Equqation fof Domestic Credit 

Variable Coefficient 
DLDC_1 -0.125 
DLNFA_1 -0.040 
DLR_1 -0.005 
DLm 0.018 
DLm_1 0.009 
DLp 0.032 
DLp_1 0.054 
DLRER 0.036 
DLRER_1 0.034 
DLRGDP -0.011 
DLRGDP _1 0.012 
VLNFA_1 0.048 
Constant 0.037 

Diagnostic tests 
a = 0.050891-1 RSS = 0.2952492207 
AR 1-1 F(1 ,113) = 2.4361 [O.12J 
Normality Chiy(2) = 41.304[O.J ,. 
Hetre F(1, 112) = 0.0084 [O.927J 

T-value 
-1.296 
-2.344 
-0.596 
0.303 
0.14 

0.504 
0.867 
0.432 
0.377 
-0.348 
0.404 
2.465 
6.614 

Vector AR 1-5 F45,288) = 21598[OJ .. 
Vector Normality = 26.32 [OJ .. 
Vector Xiy F(144,498) = 1.5073 [OJ" 

Annex IV (b) Two stage Least Square Equqation for interest rate 

Variabl Coefficient 
DLDC_1 -0.140 
DLNFA_1 -0 .062 
DLR 1 -0.426 
DLm -2.669 
DLm_1 -0 .869 
DLp 0.200 
DLp_1 -0.425 
DLRER 0.668 
DLRER 1 -0.464 -
DLRGDP -0.779 
DLRGDP _1 -0 .073 
VLNFA_1 0.020 
Constant 0.023 

a = 0.502245 RSS = 28.75646374 
AR 1-1 F(1,113) = 15.042 [O.OOJ" 
Normality Chiy(2) = 73.219 [0.001" 
Hetre F(1, 112) = 6.768 [O .0105J" 

t-value 
-0.147 
-0.373 
-4.789 
-4 .486 
-1 .317 
0.322 
-0.688 
0.808 
-0 .521 
-2.395 
-0.245 
0.102 
0.424 

Vector AR 1-5 F45,288) = 21598 [OJ •• 
Vector Normality = 26.32 [OJ .. 
Vector Xiy F(144,498) = 1.5073 [OJ" 
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